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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and. 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  “Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam _ Curved  Dam  at  Lock  7,  NY398 


State  Located _ New  York _ 

County  Located  Oswego 

Stream  Oswego  River 

Date  of  Inspection  May  *1 ,  June  7,  1979' 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Examination  of  available  documents  and  a  visual  inspection  of  the  dam  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to  human  life  or  proper¬ 
ty.  However,  additional  studies  should  be  undertaken  to  further  evaluate  con¬ 
ditions  affecting  the  dam. 

1.  Within  one  year  of  notification,  complete  the  following  investiga¬ 
tions: 

a.  Perform  a  detailed  investigation  including  subsurface  investiga¬ 
tions  to  determine  the  extent  of  and  method  of  repair  for 
through-the-dam  and  under-the-dam  seepage. 

2.  After  the  aforementioned  investigations,  the  remaining  deficiencies 
requiring  remedial  work  should  be  completed  within  the  next  construc¬ 
tion  season.  The  following  improvement  needs  have  been  identified: 

a.  Repair  seepage  and  leaks  through  and  beneath  the  dam. 

b.  Repair  the  masonry  in  the  east  abutment  wall.  Align  the  masonry 
units  and  replace  the  missing  masonry  unit. 

c.  Repair  the  boil  located  in  a  land  area  along  the  riverside  wall 
of  the  navigation  channel. 
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Computations  prepared  according  to  the  Corps  of  Engineers'  Screening  Criteria 
establish  the  spillway  capacity  of  62,500  cfs  at  76%  of  the  PMF,  with  the  PMF 
and  1/2  PMF  flows  at  81,900  cfs  and  46,800  cfs  respectively.  Since  the  dam  is 
capable  of  passing  the  1/2  PMF  without  being  overtopped,  it  is  assessed  as 
Inadequate. 


Dale  Engineering  Company 


Col.  Clark  H.  Benn 

New  York  District  Engineer 
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Examples  of  seepage  through  masonry  joints 


4.  Through  or  under  the  dam  flows  were  located  below  the 
apron  in  the  center  of  the  dam  as  shown  in  the  close- 
ups.  These  flows  can  be  seen  just  beyond  the  people. 


The  second  location  is  approximately  25  feet  beyond  the 
first. 
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The  side  channel  spillway  on  the  west  side  of  the  river 
appears  to  be  in  relatively  good  condition. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  CURVED  DAM  -  LOCK  NO.  7  ID#  -  NY  398 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva¬ 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition 
of  the  Curved  Dam  -  Lock  Number  7  and  appurtenant  structures,  owned 
by  the  New  York  State  Department  of  Transportation,  and  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property  and  to 
transmit  findings  to  the  State  of  New  York. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Curved  Dam  at  Lock  Number  7  consists  of  a  517  foot  long  curved 
masonry  gravity  structure.  The  curved  section  terminates  on  the  west 
bank  of  the  river  in  a  250  foot  long  concrete  side  channel  spillway. 
The  spillway  in  turn  terminates  at  the  face  of  a  power  generating 
station  which  is  situated  on  the  west  bank  of  the  river.  The  east 
abutment  of  the  dam  terminates  at  an  approach  channel  wall  to  Lock 
No.  7  of  the  Oswego  Canal.  The  dam  is  14  feet  high  and  is  founded  on 
bedrock  throughout  its  length.  The  combination  of  lock,  dam  and 
power  generating  station  spans  the  entire  width  of  the  Oswego  River. 
The  dam  is  the  last  of  a  series  of  six  dams  which  regulate  the  flow 
in  the  Oswego  River  for  use  in  navigation  and  power  generation. 
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b.  Location 

The  Curved  Dam  at  Lock  Number  7  is  located  in  the  City  of  Oswego, 
Oswego  County,  New  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  14  feet,  the  storage 
volume  in  the  impoundment  is  approximately  650  acre  feet.  Therefore, 
the  dam  is  in  the  Small  Size  Classification  as  defined  by  The  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 


The  Oswego  River  flows  through  the  City  of  Oswego,  and  it  is  also 
used  for  navigational  purposes.  The  dam  is  therefore  in  the  High 
Hazard  Category  as  defined  by  The  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 


e.  Ownership 

The  dam  is  owned  by  the  New  York 

Waterway  Maintenance  Subdivision: 

New  York  State  -  DOT 
Main  Office  -  State  Campus 
1220  Washington  Avenue 
Albany,  New  York  12232 
Director  -  Mr.  Joseph  Stellato 
(518)  457-4420 


State  Department  of  Transportation. 

Region  Three: 

New  York  State  -  DOT 
Syracuse  State  Office 
333  E.  Washington  Street 
Syracuse,  New  York  13202 
Engineer  -  Mr.  Leo  Burns 
(315)  473-8194 


f.  Purpose  of  the  Dam 

The  dam  is  used  to  regulate  flows  in  the  Oswego  River  for  navigation 
use  and  power  generation.  The  Oswego  River  is  also  used  for  recrea¬ 
tional  purposes. 

g.  Design  and  Construction  History 

The  main  dam  was  originally  completed  in  1857.  In  1894  the  timber 
apron  in  front  of  the  dam  was  replaced  with  a  stone-block  masonry 
apron.  In  1896  the  dam  was  raised  so  that  the  depth  of  the  Oswego 
Canal  could  be  increased  from  7  to  9  feet.  In  1908  when  the  Barge 
Canal  was  built,  the  dam  was  again  raised  about  2-1/4  feet  by  the 
addition  of  coping  stones.  This  work  was  completed  in  1912.  The 
side  spillway  weir  was  constructed  sometime  subsequent  to  1925.  No 
plans  were  found  on  the  construction  of  this  weir. 
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h.  Normal  Operational  Procedures 


The  facility  is  operated  by  the  New  York  State  Department  of  Trans¬ 
portation  in  cooperation  with  the  Niagara  Mohawk  Power  Corporation. 
The  main  function  of  the  facility  is  to  provide  adequate  pool  eleva¬ 
tions  for  navigation  in  the  Oswego  Canal.  The  secondary  function  of 
the  facility  is  for  power  generation  at  the  Niagara  Mohawk  Power  Gen¬ 
erating  Facilities.  In  order  to  fulfill  the  primary  function  of  the 
facility,  navigation,  it  is  necessary  to  maintain  the  upstream  water 
level  at  the  elevation  of  the  spillway  crest.  In  order  to  maintain 
this  level  and  have  adequate  flows  for  power  generation,  the  Niagara 
Mohawk  Power  Corporation  places  Dashboards  on  the  dam  each  spring  to 
provide  sufficient  impounded  water  during  the  low  run-off  periods. 

The  gates  which  control  the  flow  into  the  forebay  of  the  power  gener¬ 
ating  station  are  owned  and  operated  by  the  New  York  State  Department 
of  Transportation.  These  gates  may  be  closed  to  shut  off  the  flow  to 
the  generating  facility.  Representatives  of  the  New  York  State  De¬ 
partment  of  Transportation  indicate  that  it  has  been  unnecessary  to 
manipulate  these  gates  in  order  to  regulate  the  generating  flow.  The 
gates  are  used  only  to  dewater  the  forebay  channel  for  maintenance 
purposes. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  the  Curved  Dam  -  Lock  7  is  5121+  square  miles. 

b.  Discharge  at  Dam  Site 

Peak  discharges  recorded  at  USGS  gage  0424900  at  site. 

28  Mar  1936  37,900  cfs 

10  Apr  1940  35,000  cfs 

27  Jun  1972  32,300  cfs. 


For  other  values  of  annual  peaks,  see  Appendix  C. 

Computed  discharges: 

llngated  spillway,  top  of  dam  (total) 

Main  spillway  section  only 
Ungated  spillway,  design  flood 
PMF 

1/2  PMF 

Maximum  Navigation  Pool 
Gated  drawdown,  peak  through  powerhouse  7,400  cfs 


flashboard  failure  does  not  occur,  discharge  capacity  will  be  as 
indicated. 


62,500 

cfs 

w/o  Dashboards 

30,000 

cfs 

w/flashboards** 

38,000 

cfs 

w/o  Dashboards 

30,000 

cfs 

81,900 

cfs 

46,800 

cfs 

17,000 

cfs 

7,400 

cfs 

feet  of 

head. 

However,  if 
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c.  Elevation*  Barge  Canal  Datum  (U.S.G.S.  +  0.99) 


Top  of  dam 
Ungated  Spillway 
PMF 

1/2  PMF 

Maximum  Navigation  Pool 
Spillway  crest  with  flashboards 
w/o  flashboards 

Stream  bed  at  centerline  of  dam 

d.  Reservoir  (Up  to  Dam  at  Lock  6) 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Reservoir  Area 


Top  of  dam 
Maximum  pool 
Spillway  pool 


275.6 

277.0 

273.5  w/o  flashboards 
273.0  w/o  flashboards 
271.0 

268.5 

254.5 


2000  ft. 
2000  ft. 


46.8  acre 

46.8  acre  (1/2  PMF) 

46.8  acre 


f .  Dam 

Type  -  Stone  masonry  primary  spillway,  crested  concrete  side  spillway 
Length  -  517  feet  across  river 
Height  -  14  feet 

Freeboard  between  normal  pool  and  top  of  dam  -  5  feet. 

Top  width  -  7  feet,  8  inches. 

Side  slopes  -  Downstream  1  inch/foot 
Upstream  3  i nches/foot 

g.  Spillway 


Type  -  Overflow  weir  main  spillway,  crested  weir  side  channel 
spillway. 

Length  -  482.5  main  spillway,  250.0  feet  side  channel  spillway. 
Crest  elevation  -  268.5  w/o  flashboards. 

Gates  -  Gates  only  control  flow  to  hydropower  facility. 

h.  Regulating  Outlets 

Maximum  discharge  through  powerhouse  7400  cfs. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  information  available  for  evaluation  consisting  of  contract  draw¬ 
ings  of  this  dam,  has  been  included  in  this  report.  This  information 
is  contained  in  Figures  1  through  12.  No  information  on  design  of 
the  dam  was  available. 

2.2  CONSTRUCTION 

Details  regarding  the  construction  of  this  facility  are  included  in 
Figures  2  through  12  along  with  previous  inspection  reports  on  the 
dam  by  New  York  State  Department  of  Transportation  and  New  York  State 
Department  of  Environmental  Conservation.  A  record  of  modifications 
and  major  maintenance  activities  by  the  Department  of  Transportation 
are  also  included  through  1967.  The  last  recorded  New  York  State 
Department  of  Environmental  Conservation  inspection  was  dated  1915. 

An  additional  site  channel  spillway  section,  not  ncluded  in  the 
original  construction  plans,  was  added  to  the  dam  on  the  west  side  of 
the  river  in  1925. 

2.3  OPERATION 

No  operation  manual  is  known  to  exist  for  this  structure. 

2.4  EVALUATION 


The  plans  reviewed  as  a  part  of  this  investigation  agree  with  obser¬ 
vations  made  in  the  field.  The  spillway  capacity  of  the  west  bank 
section  was  estimated  without  the  benefit  of  having  plans.  The  in¬ 
formation  included  in  this  report  included  in  this  report  is  adequate 
to  complete  this  Phase  I  investigation.  Therefore,  no  additional  re¬ 
quirement  for  data  is  given. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 

The  Curved  Dam  at  Lock  Number  7  was  inspected  on  May  31,  1979  and 
again  on  June  7,  1979.  The  Dale  Engineering  Company  inspection  team 
was  accompanied  on  the  inspection  by  Richard  Aldrich  of  the  New  York 
State  Department  of  Transportation,  Region  3,  and  on  the  second 
inspection  by  Robert  McCarty  of  the  New  York  State  Department  of 
Environmental  Conservation,  Dam  Safety  Section. 

b.  Dam 

Modifications  to  the  dam  structure  and  appurtenant  facilities  have 
taken  place  throughout  the  years  since  its  original  construction. 
During  the  second  inspection  of  the  dam  the  water  level  was  drawn 
down  below  the  flashboards  to  allow  a  detailed  inspection  of  the 
front  face  of  the  dam.  During  this  inspection  four  leaks  were  found 
in  the  masonry  on  the  downstream  face  of  the  dam.  These  leaks  are 
shown  in  Photograph  No.  3.  In  each  case  seepage  is  occurring  through 
the  deteriorated  masonry  joints.  This  inspection  also  disclosed  two 
points  where  flow  is  occurring  through  or  under  the  dam.  These  flows 
are  located  near  the  toe  of  the  concrete  apron  near  center  of  the  dam 
(See  Photograph  No.  4).  Masonry  units  on  the  east  abutment  also  show 
some  settlement.  Both  the  surface  of  the  spillway  and  the  concrete 
apron  were  found  to  be  generally  in  good  condition. 

c.  Spillway 

The  side  channel  spillway  at  the  west  end  of  the  curved  dam  also  ap¬ 
peared  to  be  in  generally  good  condition.  The  spillway  was  operating 
at  a  head  of  approximately  3  inches  at  the  time  of  the  first  inspec¬ 
tion.  Stop  planks  were  in  place  in  the  outlet  structure  to  an  eleva¬ 
tion  of  2  feet,  6  inches  above  the  spillway  level. 

d.  Appurtenant  Structures 

The  east  end  of  the  dam  terminates  at  an  upstream  approach  channel  to 
Lock  Number  7.  The  concrete  wall  at  the  upstream  approach  channel  to 

Lock  Number  7  has  been  resurfaced  on  the  face  toward  the  canal.  This 

restoration  was  done  in  approximately  1970.  Concrete  surfaces  above 
the  waterline  are  in  generally  good  condition,  although  some  deteri¬ 
oration  was  noted  below  the  water  level.  A  small  boil  was  found  to 

exist  at  a  point  on  the  west  face  of  the  approach  channel  wall  ap¬ 

proximately  4  feet  from  the  toe  of  the  wall.  Silt  material  was  bub¬ 
bling  up  and  deposited  in  a  boil  type  configuration.  This  flow  was 
located  approximately  halfway  down  the  upstream  approach  channel  to 
Lock  Number  7.  The  area  in  question  was  operating  with  a  hydraulic 
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head  of  approximately  5-1/2  feet.  Some  dampness  was  also  noted  on 
the  exterior  face  of  the  wall  in  this  area. 

The  flow  into  the  Niagara  Mohawk  Power  Generating  Station,  located  on 
the  west  bank  of  the  Oswego  River,  at  the  end  of  the  side  channel 
spillway,  is  controlled  by  a  series  of  gates  which  are  owned  and 
operated  by  the  New  York  State  Department  of  Transportation.  These 
gates  are  mechanically  operated  wooden  stop  gates  which  control  the 
flow  into  the  forebay  of  the  generating  station.  The  gates  are 
hoisted  by  a  chain  hoist  which  travels  on  rails  across  the  top  of 
each  individual  gate.  The  gates  are  hoisted  up  and  locked  into  place 
by  pins  in  the  rail  assembly.  These  gates,  although  operable,  have 
not  been  used  in  a  long  time. 

e.  Control  Outlet 

Outlet  from  the  impounded  area  is  controlled  by  regulating  the  flow 
through  the  power  generating  station.  Drawdown  of  the  impoundment 
for  the  second  inspection  was  accomplished  by  increasing  flow  through 
the  power  generating  station.  The  power  generating  station  is  in  use 
at  present  by  Niagara  Mohawk  Power  Corporation. 

f .  Reservoir  Area 

The  reservoir  area  extends  approximately  2,000  feet  upstream  to  Dam 
No.  6  which  performs  a  function  similar  to  this  facility.  There  are 
no  areas  of  bank  instability  along  this  reach  of  river. 

g.  Downstream  Channel 

The  downstream  channel  is  formed  in  bedrock  and  is  in  generally  good 
condition.  No  evidence  of  erosion  was  noted. 

3.2  EVALUATION 


Visual  inspection  reveals  spurting  leaks  through  the  masonry  of  the 
curved  dam  and  through  or  under  the  dam  seepage  under  the  apron  of 
the  curved  dam.  A  boil  was  observed  along  the  base  of  the  upstream 
approach  channel  to  Lock  Number  7.  The  dam  is  founded  on  bedrock  and 
shows  no  other  evidence  of  structural  problems  or  instability.  No 
major  deformation  of  the  alignment  of  the  structure  was  noted  in  the 
visual  inspection. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  primary  operational  procedure  is  to  control  water  level  in  the 
impoundment  upstream  from  the  dam  for  navigational  purposes  in  the 
Oswego  River.  A  secondary  operational  procedure  is  the  utilization 
of  excess  water  for  power  generating  purposes.  Total  operational 
procedure  is  under  the  control  of  the  New  York  State  Department  of 
Transportation.  The  operation  is  done  in  cooperation  with  Niagara 
Mohawk  Power  Corporation. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  and  operation  of  the  dam  is  controlled  by  the  New  York 
State  Department  of  Transportation.  The  flashboards  are  put  in  place 
by  Niagara  Mohawk  Power  Corporation.  Once  every  two  years  a  visual 
inspection  is  made  of  the  structure  by  a  New  York  State  Department  of 
Transportation  inspector,  and  a  report  on  the  condition  of  the  struc¬ 
ture  is  filed  at  the  Department  of  Transportation  Central  Office  in 
Albany.  Maintenance  to  the  structure  is  scheduled  on  a  priority 
basis  partly  as  a  result  of  the  bi-annual  inspection. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  gates  controlling  the  entrance  to  the  forebay  of  the  power  gen¬ 
erating  station  are  under  the  control  of  the  New  York  State  Depart¬ 
ment  of  Transportation.  These  gates  are  operated  infrequently  and 
are  used  to  accommodate  Niagara  Mohawk  when  dewatering  of  the  forebay 
is  required. 

4.4  DESCRIPTION  OF  WARNING  SYSTEMS 

No  warning  system  is  in  effect  at  present. 

4.5  EVALUATION 


The  dam  and  appurtenant  structures  are  inspected  at  regular  inter¬ 
vals  by  the  Department  of  Transportation.  Maintenance  on  the  control 
gates  to  the  forebay  of  Niagara  Mohawk  Power  Station  has  been  infre¬ 
quent.  Recent  maintenance  and  repairs  has  been  performed  on  the 
locks  and  approach  channel  wall.  The  fact  that  the  through- the-dam 
seepage  has  been  known  to  exist  prior  to  this  inspection  and  that  no 
investigative  action  prior  to  this  inspection  was  taken,  indicates 
that  past  maintenance  procedures  on  this  dam  may  have  been  adequate. 
This  inspection  team  cannot  concur  with  the  Department's  conclusions 
presented  in  Appendix  B  on  the  basis  of  a  visual  inspection. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Oswego  River  Basin,  located  in  central  New  York  State,  has  a 
drainage  area  of  approximately  5,123  square  miles.  It  flows  norther¬ 
ly  discharging  into  Lake  Ontario  in  the  City  of  Oswego.  The  complex 
river  system  includes  the  seven  Finger  Lakes,  Oneida  Lake,  Onondaga 
Lake,  the  Barge  Canal  and  outlets  from  the  lakes  to  the  canal.  The 
basin's  major  rivers,  the  Seneca,  Oswego  and  Oneida,  are  incorporated 
into  the  Barge  Canal  System  as  are  Oneida,  Cayuga  and  Seneca  Lake. 

All  of  the  lakes  have  regulated  outlets  except  Onondaga. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  Where 
the  structure  is  integrated  with  hydropower  and  navigation  lock  fa¬ 
cilities,  interrelationships  from  a  hydrologic  standpoint  have  been 
evaluated.  In  general,  in  this  screening  analysis,  control  struc¬ 
tures  and  gates  used  for  the  latter  two  purposes  are  not  also  con¬ 
sidered  as  flood  control  devices. 

Different  scenarios  of  partial  dam  failures,  i.e.,  tainter  gates  or 
monolith  failures  are  beyond  the  scope  of  this  analysis  due  to  the 
fact  that  the  dam  is  a  run  of  river  facility  and  the  downstream  dam 
break  flood  wave  analysis  is  multi-dimensional.  From  a  commentary 
viewpoint,  the  dam  inspection  team  concludes  that  a  partial  failure 
under  normal  conditions  would  potentially  be  a  navigational  hazard 
rather  than  an  inundation  hazard. 

The  dam's  stability  and  flood  discharge  capacity  is  assessed  through 
the  evaluation  of  the  Probable  Maximum  Flood  (PMF)  for  the  watershed 
and  the  subsequent  routing  of  the  flood  through  the  dam's  spillway 
system.  The  PMF  event  is  that  hypothetical  flow  induced  by  the  most 
critical  combination  of  precipitation,  minimum  infiltration  loss  and 
concentration  run-off  of  a  specific  location  that  is  considered  rea¬ 
sonably  possible  for  a  particular  drainage  area.  Since  this  dam  is 
in  the  Small  Dam  Category  and  is  a  High  Hazard,  the  guidelines  crite¬ 
ria  (Ref.  1)  require  that  the  dam  be  capable  of  passing  one-half  the 
Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth¬ 
od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 
Phase  I  investigation,  certain  assumptions  based  on  experience  and 
existing  data  were  used  in  this  analysis  and  in  the  determination  of 
the  dam's  spillway  capacity  to  pass  the  PMF. 

An  HEC-1  computer  model  for  the  basin  was  obtained  from  the  New  York 
State  Department  of  Environmental  Conservation.  This  model  has  been 
developed  over  the  years  through  a  number  of  study  efforts  by  the  De¬ 
partment  with  assistance  from  the  U.S.  Army  Corps  of  Engineers,  Buf- 
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falo  District.  The  model  was  calibrated  by  D.E.C.  to  a  peak  flood 
event.  Hurricane  Agnes,  June  20-26,  1972.  The  dam  investigation  team 
briefly  reviewed  these  findings.  It  then  obtained  the  flood  records 
at  the  USGS  gage  at  Lock  7  near  the  dam  sites,  and  within  the  con¬ 
straints  of  this  scope  of  work,  verification  of  the  existing  model 
was  obtained  (See  Figure  C-8).  The  sub-basin  designation,  6-hour 
unit  hydrographs,  routing  methods,  and  loss  rates  for  the  model 
(those  used  for  Hurricane  Agnes)  were  all  adopted.  The  model  was 
recorded  for  the  HEC-1DB  PMF  analysis.  In  reviewing  the  regulated 
outlet  rating  curves,  it  was  determined  the  high  discharges  for  this 
PMF  analysis  were  not  adequately  described.  However,  these  flows 
were  accounted  for  by  increasing  the  Modified  Puls  Method  rating 
curves  for  these  outlets  (See  Appendix  C).  In  one  instance,  a  rating 
curve  developed  for  one  of  these  outlets  and  used  by  the  inspection 
team  on  a  previous  inspection  report  was  substituted  into  the  model. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  DB  was  utilized  to  evaluate  the  PMF  hydrology. 
The  Probable  Maximum  Precipitation  (PMP)  was  21.5  inches.  Hydromete¬ 
orological  Report  (HMR  #51)  for  a  24-hour  duration,  200  square  mile 
basin.  Loss  rates  used  from  the  D.E.C.  model  were  in  the  range  of 
1.0  inches  initial  abstraction  and  0.1  inches/hour  continuous  loss 
rate.  Actual  values  used  were  those  calibrated  during  the  storm  of 
Hurricane  Agnes,  June  20-26,  1972.  Only  one  multi-plan  analysis  (.2, 
.4,  .5,  .6,  .8,  1.0  PMP)  was  performed;  it  distributed  the  rainfall 
over  the  5,100  square  mile  area.  If  further  in-depth  investigations 
are  made,  they  should  attempt  to  center  the  storm  for  critical  flows 
since  the  major  sub-basins  lend  themselves  to  such  an  analysis  and  a 
potential  for  greater  run-off.  This  work  effort  would  be  a  refine¬ 
ment  of  the  analysis  provided  herein. 

This  dam  investigation  at  Lock  No.  7  is  one  of  six  dam  investigations 
on  the  Oswego  River.  These  dams  are  located  at  Locks  1,2, 3, 5, 6,  and 
7.  The  hydrologic  analysis  provides  flood  flows  up  to  Lock  1  at 
Phoenix,  New  York  (Lock  7  is  near  the  mouth  of  the  river  at  Oswego). 
It  assumes  the  discharges  from  the  6-hour  time  increment  PMF  hydro¬ 
graphs  will  effectively  be  the  same  for  all  the  dam  sites  since  the 
upstream  run-off  area  is  over  5,000  square  miles  and  the  downstream 
run-off  area  is  about  100  square  miles.  The  results  of  the  analysis 
have  been  compared  to  the  USGS  gage  discharge- frequency  plot  results 
at  Lock  7  (See  Figure  14). 

5.3  SPILLWAY  CAPACITY 


The  spillway  is  a  crested  spillway  which  reaches  across  the  effective 
width  of  the  river,  a  distance  of  500.0  feet.  Since  the  dam  is  a 
slightly  curved  gravity  dam  and  has  a  250  foot  side  channel  spillway, 
the  effective  crest  length  is  767  feet.  The  side  channel  spillway 
design  head  was  estimated  from  the  geometry  of  the  section,  and  com¬ 
puted  to  be  at  8.00  feet  (no  plans  are  available,  taken  from  photo¬ 
graphs).  Subsequently,  discharge  coefficients  were  computed  in  the 
range  of  3.30  to  4.23.  The  overflow  spillway  discharge  coefficient 
was  3.3. 
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Submergence  was  checked  and  found  not  to  be  effective  up  through  the 
PMF.  At  the  top  of  dam  elevation,  the  overflow  spillway  capacity  was 
computed  at  38,000  cfs,  with  the  side  channel  the  total  capacity  is 
62,500  cfs.  Certain  plans  for  these  six  dams,  some  of  which  were 
constructed  under  a  single  contract,  call  out  the  original  design 
flood  as  30,000  cfs.  The  side  channel  spillway  was  apparently  added 
sometime  after.  The  gage  at  Lock  7  has  recorded  no  events  greater  in 
magnitude  than  the  total  spillway  top  of  dam  capacity.  The  PMF  mag¬ 
nitude  was  computed  at  81,900  cfs  while  the  1/2  PMF  flood  was  com¬ 
puted  at  46,800  cfs. 

SPILLWAY  CAPACITY 

Without  Flashboards 
Discharge  Capacity  as~%  of  PMF 

PMF  81,900  cfs  76% 

1/2  PMF  46,800  cfs  133% 

The  inspection  team  found  no  plans  for  the  side  channel  spillway.  In 
performing  and  reviewing  the  above  analysis  a  slight  discrepancy  may 
have  been  discovered  in  assuming  the  side  channel  spillway  crest  is 
the  same  as  the  main  dam  spillway.  It  may  likely  be  a  foot  higher  as 
can  be  observed  in  the  photographs  provided  in  this  report.  No  ef¬ 
fort  has  been  made  in  this  report  to  resolve  this  problem.  The  re¬ 
sult  is  that  the  dam  is  still  capable  of  passing  the  1/2  PMF  even 
with  a  1  foot  error  in  the  assumed  elevation.  If  during  a  major 
flood  the  fl ashboards  stand  up,  dam  overtopping  would  result  at  a 
flow  lower  than  35,000  cfs.  Niagara  Mohawk  Power  Corporation  indi¬ 
cates  the  flashboards  were  designed  to  fail  with  1.5  feet  of  head. 

The  flashboard  system  consists  of  solid  steel  pins  with  steel  poles, 
1-3/4  inches  o.d.,  spaced  5.5  feet  o.c.  with  wood  flashboards.  The 
dam  is  stable  at  the  1/2  PMF  flow. 

5.4  RESERVOIR  CAPACITY 

The  reservoir  storage  at  top  of  dam  is  estimated  at  approximately  650 
acre  feet  in  the  river  channel.  Lock  6  is  approximately  1/2  mile  up¬ 
stream  where  the  Upper  Oswego  Dam  (High  Dam)  is  located. 

5.5  FLOOD  OF  RECORD 

Floods  are  measured  at  US6S  gaging  station  04249000  at  Lock  7.  The 
gage  datum  is  246.0  ft.;  the  drainage  area  of  the  gage  is  5121  sq. 
mi.;  the  period  of  record  is  from  1934  to  present.  The  records 
through  1974  show  that  4  events  have  had  flood  discharges  in  excess 
of  the  dam's  original  design  flood.  None  were  greater  than  the  ex¬ 
isting  top  of  dam  discharge  capacity. 

March  28,  1936  37,500  cfs 

April  10,  1940  35,000  cfs 

June  27,  1972  34,300  cfs 

April  4,  1960  31,200  cfs 
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A  Corps  of  Engineers'  investigation  entitled  Post  Hurricane  Agnes, 
June  20-26,  1972  Investigations  indicated  only  $14,000  in  damages 
occurred  in  the  reach  from  Lock  1  through  Lock  7  to  Lake  Ontario. 

5.6  OVERTOPPING  ANALYSIS 

The  HEC1-DB  analysis  indicates  that  the  dam  would  be  overtopped  as 
follows: 

OVERTOPPING  IN  FEET 

PMF  1.4 

1 /2  PMF  None 

According  to  this  analysis,  the  dam  has  not  been  overtopped  to  date 
since  the  top  of  dam  discharge  capacity  is  around  62,500  cfs.  The 
dam  would  not  be  overtopped  with  a  1/2  PMF  flood. 

5.7  EVALUATION 

The  spillway  is  inadequate  to  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  However,  based  on  the  Corps  of  Engi¬ 
neers'  Screening  Criteria,  it  is  not  considered  seriously  inadequate 
since  the  spillway  will  pass  the  1/2  PMF  without  overtopping  the 
dam. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  And  Data  Review 


The  dam  facility  was  observed  under  drawn  down  conditions,  so  that 
the  downstream  faces  of  the  main  curved  dam  spillway  and  side  dam 
spillway  were  visible.  The  upstream  faces  of  these  structures  were 
below  water.  The  sections  visually  retain  stability,  with  the  con¬ 
struction  materials  generally  in  good  condition.  Leakage  does  occur 
through  joints  in  the  stone  of  the  main  curved  dam  at  several  loca¬ 
tions,  but,  the  condition  does  not  appear  to  be  having  an  adverse  ef¬ 
fect  on  the  structure's  stability.  Seepage  was  noted  at  two  loca¬ 
tions  slightly  downstream  of  the  block  stone  spillway  apron,  but  the 
condition  has  not  had  a  noticeable  structural  effect  on  the  dam  sec¬ 
tions.  The  poured  concrete  comprising  the  visible  section  of  the 
side  dam/spillway  is  in  sound  condition. 

Some  lateral  displacement  in  the  stone  block  headwall  for  the  curved 
dam's  east  abutment  has  apparently  occurred.  The  condition  appears 
to  have  had  no  effect  on  the  adjacent  dam  section. 

The  navigation  channel  to  Lock  0-7  is  located  east  of  curved  dam, 
with  the  lock  being  some  distance  downstream  of  the  dam.  A  land  area 
separates  the  channel  and  the  dam's  downstream  area  of  river.  A 
poured  concrete  structure  serves  as  the  wall  between  the  ship  channel 
and  adjacent  land.  The  surface  of  the  concrete  in  this  channel  wall 
has  deteriorated  at  numerous  locations,  and  limited  through-the-wall 
seepage  occurs. 

b.  Geology  and  Seismic  Stability 

Curved  dam  is  in  the  Oswego  River  drainage  basin,  located  within  the 
Ontario  Lowland  which  is  part  of  the  Central  Lowland  Province.  The 
dam  is  sited  on  bedrock  which  is  a  fine-grained,  well-cemented  sand¬ 
stone,  the  Oswego  Sandstone  of  Upper  Ordovician  age.  Dip  of  the  unit 
is  less  than  1°  to  the  south. 

According  to  the  inspection  report  by  Stellato,  May  24,  1979,  (in¬ 
cluded  in  Appendix  B),  the  apron's  stone  masonry  blocks  are  bolted  to 
bedrock  and  pinned  together.  It  is  also  indicated  that  in  1894,  the 
joints  in  the  sandstone  bedrock  were  to  be  filled  with  concrete  and 
masonry.  It  is  felt  that  through-the-dam  seepage  seen  near  the  apron 
toe  are  the  result  of  seepage  through  bedrock  joints  where  mortar  has 
deteriorated  or  was  not  applied.  The  bedrock  is  considered  as  having 
good  bearing  capacity  and  durability,  and  does  not  weather  nor  dete¬ 
riorate  readily.  However,  poor  grouting  and  under-  dam  seepage  could 
account  for  removal  of  layers  of  bedrock  at  the  dam's  apron. 
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The  stone  blocks  comprising  the  downstream  face  of  the  dam  are  lime¬ 
stone.  The  blocks  were  observed  to  be  in  good  condition.  Leaks  be¬ 
tween  the  blocks  are  not  attributed  to  block  deterioration. 

There  are  no  known  faults  or  shear  zones  in  the  vicinity  of  the  dam 
according  to  the  New  York  State  Geologic  Map  (1970).  The  Preliminary 
Brittle  Structures  Map  of  the  New  York  State  Geologic  Survey  (1977) 
indicates  a  possible  fault  zone,  based  on  drill  hole  data,  located 
about  4  miles  southeast  of  the  dam. 

This  area  is  located  near  the  border  of  a  Zone  2  -  Zone  3  designation 
on  the  Seismic  Probability  Map  but  is  most  probably  in  Zone  2.  No 
earthquake  activity  has  been  recorded  in  the  vicinity  of  the  dam. 

The  closest  earthquake,  intensity  III  (modified  Mercalli  Scale),  oc¬ 
curred  in  1925  about  30  miles  west  of  the  dam.  In  1954,  an  earth¬ 
quake  of  intensity  IV  occurred  about  31  miles  to  the  south.  Several 
other  minor  earthquakes  have  occurred  in  the  region,  none  closer  than 
the  two  mentioned  nor  more  recent  than  1954. 

c.  Data  Review  and  Stability  Evaluation 

Design  drawings  and  past  reports  made  available  for  this  study 
(Figures  2  -  12)  provide  information  on  the  dam's  cross  section, 
construction  materials  and  foundation  material.  However,  properties 
of  the  dam  materials  and  foundation  rock  are  not  indicated.  Stabili¬ 
ty  analysis  for  curved  dam  are  not  included,  but  such  computations 
for  the  subsequently  constructed  side  of  the  spillway  are  shown.  As 
part  of  the  present  study,  stability  evaluations  for  the  curved  dam 
have  been  performed.  Where  data  necessary  for  analysis  was  lacking, 
practical  assumptions  have  been  made;  properties  of  the  site's  dam 
and  foundation  materials  have  not  been  determined  in  this  investiga¬ 
tion.  The  stability  computations  utilize  a  cross-section  based  on 
dimensions  indicated  by  the  plans  included  in  this  report,  and  as¬ 
sumed  the  dam  section  to  be  a  monolith  possessing  necessary  internal 
resistance  to  shear  and  bending  occurring  as  a  result  of  loadings. 

It  should  be  considered  that  in  areas  where  deterioration  has  oc¬ 
curred,  section  dimensions  would  be  less  than  indicated  by  the  plans 
with  some  adverse  effect  on  the  structural  strength  expected. 

The  results  of  stability  computations  for  different  loading  condi¬ 
tions  are  summarized  in  the  table  below.  The  stability  analysis  are 
included  in  Appendix  D. 
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RESULTS  OF  STABILITY  COMPUTATIONS 
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♦♦♦Indicated  in  terms  of  the  dam's  base  dimension,  b,  measured  from  the  toe  of  the  dam. 

(1) Based  on  full  passive  resistance  developed  by  a  downstream  apron  monolith,  see  Appendix  D. 

(2) Based  on  20  percent  or  less  partial  passive  resistance  developed  by  downstream  apron,  see  Appendix 


The  analysis  indicates  the  dam  is  stable  under  forces  expected  under 
normal  operating  conditions  (including  ice),  and  the  1/2  RMF  and  PMF 
condition. 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressures  acting  on  the  base  of  the  dam  and 
relative  permeabilities  of  the  site's  foundation  rock.  For  the  "nor¬ 
mal  operating  conditions"  case,  the  analysis  uplift  force  was  based 
on  full  headwater  hydrostatic  pressure  acting  on  the  dam's  upstream 
corner  and  a  full  tailwater  hydrostatic  pressure  acting  at  the  dam's 
downstream  corner.  Uplift  pressure  was  assumed  to  vary  linearly  be¬ 
tween  the  dam's  upstream  and  downstream  corners,  and  act  upon  100 
percent  of  the  dam  base.  The  resulting  uplift  force  represents  a 
condition  that  is  significant  in  arriving  at  the  computed  factors  of 
safety  against  overturning. 

Uplift  as  computed  for  the  normal  operating  condition  was  also  as¬ 
signed  for  the  flood  conditions  studied,  it  being  assumed  that  uplift 
pressures  would  not  increase  significantly  over  a  relatively  short 
flood  stage  time  period,  because  of  expected  low  foundation  rock  per- 
meabil  ity. 

Consideration  of  the  field  observations  and  stability  analysis  indi¬ 
cate  the  need  for  some  corrective  measures  to  improve  the  stability 
of  the  curved  dam.  Paths  of  under-dam  seepage  should  be  sealed,  for 
it  is  expected  that  the  uplift  pressures  acting  at  locations  of  such 
flow  during  flood  conditions  would  be  greater  than  the  uplift  assumed 
in  analysis,  and  is  a  condition  which  could  effect  stability  and 
cause  progressive  deterioration  of  the  structure.  Similarly,  open 
joints  in  dam  masonry  should  be  mortared  to  assure  the  structural 
integrity  of  the  dam  section  is  retained.  Masonry  repair/maintenance 
should  extend  to  the  abutment  headwall  at  the  dam's  east  end.  Simi¬ 
larly,  corrective  measures  to  correct  the  leakage  condition  occurring 
in  the  shipping  lock's  channel  wall  should  be  undertaken. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety 

This  Phase  I  inspection  of  the  Curved  Dam  at  Lock  7  did  not  indicate 
conditions  which  constitute  an  immediate  hazard  to  human  life  or  pro¬ 
perty.  However,  the  through-the-dam  seepage  condition  could  develop 
into  a  hazardous  condition  at  some  time  in  the  future.  The  dam  would 
not  be  overtopped  by  the  1/2  PMF  and  can  safely  discharge  76  percent 
to  the  PMF.  Therefore,  the  spillway  is  not  considered  seriously  in¬ 
adequate,  based  on  the  Corps  of  Engineers'  Screening  Criteria. 

The  following  specific  safety  assessments  are  based  on  the  Phase  I 
visual  examination  analysis  of  tydrology  and  hydraulics,  and  analysis 
of  structural  stability: 

1.  Four  leaks  were  found  in  the  downstream  spillway  face  of  the 
dam.  Seepage  is  occurring  through  deteriorated  masonry  joints. 

2.  At  two  locations,  through  or  under  the  dam  flows  were  observed 
at  the  toe  of  the  apron  in  the  center  of  the  dam. 

3.  Masonry  units  on  the  east  abutment  show  some  settlement.  An 
abutment  masonry  unit  is  missing  at  the  location  of  the  apron. 

4.  A  boil  was  discovered  in  a  land  area  adjacent  to  the  navigation 
channel  on  the  riverside  of  the  concrete  wall  midway  between  the 
dam  and  the  lock. 

5.  The  dam  visually  conforms  to  the  plans  except  that  a  side  chan¬ 
nel  spillway,  250  feet  in  length,  has  been  added  to  the  west 
side  of  the  dam,  parallel  to  river  channel  flow. 

6.  The  mechanical  equipment  of  the  locks  is  in  operating  condi¬ 
tion. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  this  Phase  I  investigation, 
although  plans  were  not  available  for  the  side  channel  spillway.  In¬ 
formation  was  in  general,  limited  to  construction  plans. 
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c.  Urgency 

The  through-the-dam  seepage  condition  needs  to  be  further  evaluated. 
This  investigation  should  be  undertaken  immediately  and  completed 
within  one  year  from  notification.  Upon  completion  of  the  investiga¬ 
tive  phase,  required  design  and  construction  should  commence  and  the 
remedial  work  should  be  completed  within  two  years  of  notification. 

d.  Need  for  Additional  Investigation 

To  prevent  the  development  of  potentially  hazardous  conditions,  seep¬ 
age  condition  investigations  should  be  performed  to  determine  reme¬ 
dial  measures  to  repair  the  seepage  and  evaluate  the  existing  stabil¬ 
ity  of  the  spillway.  This  work  should  include  subsurface  investiga¬ 
tions  involving  borings. 

.2  REMEDIAL  MEASURES 

a.  Results  of  the  aforementioned  investigations  will  determine  the  re¬ 
medial  measures  required. 

The  following  improvement  needs  have  been  identified: 

1.  Seepage  and  leaks  through  and  beneath  the  dam  should  be  re¬ 
paired. 

2.  The  east  abutment  masonry  units  should  be  aligned  and  the  miss¬ 
ing  masonry  unit  replaced. 

3.  The  boil  on  the  riverside  wall  of  the  navigation  channel  should 
be  investigated  and  the  condition  corrected. 
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SHEET  11 


RAINFALL/RESERVOIR  RECORDS  Exists  and  included  in  report. 
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SHEET  15 


CHECK  LIST 

HYDROLOGIC  &  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  _ 5100  square  miles 

w/flashboards  (Nav. Season) 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  Wo  flashboards  (Winter  Seas.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  - - 

ELEVATION  MAXIMUM  DESIGN  POOL:  - - 

ELEVATION  TOP  DAM: _  275.6* 


CREST:  Barge  Canal  Datum  (USGS  +  0.99  feet) 

w/o  flashboards  268.5 

a.  Elevation  w/flashboards  271.0 

b.  Type  _ Overflow  masonry _ 

c.  Width  7.67  feet _ 

d.  Length _ 482.5  feet _ 

e.  Location  Spillover  Center  of  dam _ 

f.  Number  and  Type  of  Gates  none _ 


OUTLET  WORKS: 


Type  Through  power  house,  maximum  drawdown  capacity  6800  cfs 


b. 

Location  west  side  ot  rlver 

c. 

Entrance  Inverts  - 

d. 

Exit  Inverts 

e. 

Emergency  Dra indown  Facilities 

peak  6800  cfs.  cannot  draw 

completely  down. 

HYDROMETEOROLOGICAL  GATES: 

a. 

Type 

b. 

Location 

— 

c. 

Records 

— 

MAXIMUM  NON-DAMAGING  DISCHARGE:  40,000  cfs  (estimated) 


290.8 

290.0 


*B.C.  Datum 


APPENDIX  B 


PREVIOUS  INSPECTION  REPORTS/RELEVANT  CORRESPONDENCE 


I 


U  •  w)  •  ^ 
U.S.  101 


.ower  Pool  255,80 
J'pper  Pool  270.00 


Upper  Mitre  Sill  257.0 
Lower  Mitre  S  11  242.5 


I 


k  8  valves 

•  928  -  Gate  house  painted.  Buffer  beams  painted. 

930  -  Checker  plates  on  anchor  recesses.  Anchors  set  for  gate  "A"  frames. 

1.931  -  Raised  capstans  from  sumps.  Installed  Lock  signal  lights  and  placed  angles 
on  wall  for  wire.  Reset  buffer  beam  stop  casting  at  So.  end.  Unwatered- 
new  rails,  wheels,  cup  and  saucer  castings  under  lower  gates.  Placed  cone, 
floor  in  bottom  of  lock  chamber.  Painted  gate  house. 

933  -  Overhauled  generator  nearest  door-Shaft  machined  at  shop  and  new  bearings 
|  installed.  Cone,  placed  on  floor  of  wheel  pit. 

938  -  New  shaft  installed  on  #2  turbine. 

|  >39  -  Gate  spars  replaced  with  heavier  type. 

941-2  -  Lock  completely  rewired. 

|  944  -  #2  turbine  overhauled  and  balanced. 

I.945  -  Additional  snub  posts  placed  along  Up.  app.  wall. 

1  1946  -  Valves  replaced  also  new  seating  rails.  2  new  light  pole.,  placed  lower  end. 

!  1947  -  Waste  gates-up  end  repaired  and  reinstalled. 

1948  -  One  Gen.  &  turbine  overhauled.  Gate  &  valve  motors  overhauled.  Light  poles  cut 
down,  new  lamps  installed-poles  rewired. 

1949  -  Pier  light  on  Up.  app.  connected  to  Lock'  power,  tops  of  several  sections  of  wall 
resurfaced  with  up  to  2  ft.  of  new  cone. 

1950  -  Lower  gates  overhauled-gate's  painted.  New  anchor  rod  exten. ,  New  Upper  sills. 

1951  -  Unwatered,  valves  overhauled,  lower  sills  repaired,  gates  painted,  new  rub  sticks, 
new  buffer  beam  at  Up.  end,  New  Lock  House,  new  septic  tank. 

933  -  Gate  &  Valve  motors  overhauled,  new  mot.  base  up  left  gate,  repaired  Lock  walls 
on  lower  Rt.  valve  also  upper  right  &  left  valve  with  reinf.  cone. -Removed  old 
head  gates  on  Up.  end  of  lock  and  rebuilt  walls  with  reinf.  cone. -Installed  new 
.  storm  windows  for  Lock  house.  Boxed  in  and  insulated  all  heat  runs.'  Connected  new 
oil  heat  plant. -New  pier  light  on  upper  wall. -Plugged  waterpower  open,  above  Lk. 

1954  -  New  operating  stands,  new  Up.  &  Low,  gate  walks,  New  stop  log  for  powerhouse. 

Motors  overhauled. 

1935  -  Heat  plant  installea-Gate  between  Lk  7  &  8  repaired.  Water  wheel  repaired.  New 
stop  logs. 

1936  -  Sealed  raceway  gates.  New  elect,  service  cable  installed.  Limit  switches  relocated 
and  rewired 

'.957  -  Oil  furnaces  inst.  in  iockhouse  &  powerhouse.  Rub  sticks  replaced.  New  stop  log. 
Limit  switch  panels  replaced. 

1939  -  Temporary  low  gate  repairs,  powerhouse-new  roof  &  painted.  New  cable  duct  E.  wall. 

New  work  bench.  Overhauled  Gen.  &  waterwheels. 

I960  -  Pumped-rebuilt  valves  installed,  replaced  seating  rails,  cup  wheels  A  valve  shafts, 


£>-l 


iA/vn  i 


built  up  Z  bars,  new  chains.  Repaired  cone,  around  up  valve  pits.  Rebushed  all 
anchor  arms.  Touch  up  paint  on  gates,  painted  trash  racks.  Refaced  l^O*  top  of 
lock  wall.  New  fuel  tanks.  Replaced  rub  timbers. 

1961  -  Contract  U.S.  101,  New  upper  sill  &  steel  angle  on  lower  end.  Repaired  Cone. 

around  anchor  arms  on  lower  E.  approach  wall.  Lower  approach  walls  resurfaced. 
Motors  overhauled.  -Umm wiyipwl.  Painted  safety  railing  on  W.  wall. 

New  parking  area.  Built  curbing  &  put  in  new  lawn. 

1962  -  Waterwheels  inspected  &  repaired.  8  motor  control  panels  rewired.  Gate  machinery 

rebuilt.  Cone,  repaired  on  up.  W.  wall.  Machinery  and  Motor  box  raised  on  upper 
W.  Gate.  Trash  can  enclosures  built. 

1963  -  Up  gate  mach.  raised,  valves  replaced,  seal  strips  replaced.  Cone,  around  anchor 

arms  repaired. 

196h  -  Cone,  repairs  to  up.  E.  appr.  wall,  new  trash  racks  on  powerhouse  intakes. 

I965  -  Cone,  repaired  around  up.  &  low  anchor  arms. 

1967  -  Steel  repairs  to  gate  recess. 


r 


fl-2 


Tmm  JWM. 


(NOTICE:  Aftv  SDb«  odoMti  th*M  forma  u  completely  u  poaaibfo  lor  each  4am  is  poor 


State  of  new  York 

Conservation  commission 

Albany 


*  »  ‘  ’>  .  TT  if; 

k  at  JiLtof 


i'j/HfK-s  M'Alit  ' 


/<?  [Qiaa 


DAM  REPORT 


-C- 


Vjt  ft 


-TOT 


*r«# 


I9l3i£» 


Conservation  Commission, 


Division  of  Inland  Waters. 


Gentlemen: 


'■ :  vs  r 

,f  *  ,  -N 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 

S  t  /i  A  C _  I 


.Dam. 


This  dam  is  situated  upon  the. 


in  the 


VU .  Jim 


(Give  name  of  stream) 


■■■¥■ . - . —  i 


ftknw». . . 

(Sum  rinunct) 


The  distance... 


City  of.. 


. . . County,  ' 


...stream  from  the  dam,  to  the . 


.  (Up  or  down) 


(Give  name  of  nearest  important  stream  or  of  a 


ij':V  $ 

v  !  '**  *  - 


is  about . .  v  x  m. 

*  (State  distance)  V-  y  /l  j  /j  A _ 

The  dam  is  now  owned  by . . .  * 

/T  (Give  name  and  address  in  full)  ^ 

and  was  built  in  or  about  the  year...  /  and  was  extensively  repaired  or  reconstructed  . ' 

during  the  year / 7/ ^  ^ 


(Give  name  and  address  in  full) 


As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of.....*f(Ha^#ArlCd*i/.T, 

(Sute  whether  of  masonry,  concrete jyuAmot)  •  *  ^ 

and  the  other  portions  are  built 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion  ’•?'"•* 
he  dam  is . . and  under  the  remaining  portions  such 


of  the  dam  is . 


1H 


foundation  bed  is.. 


•tfcS 

ui  * 

6-3 


(la  the  «p> »  below,  one  sketch  showing  the  form  and  dimensions  of  a  cross  section  through  the  «y  Uway  or  waste-weir  sf  this  U" 
A.rm  4  » of  I'm!  sketch  showing  the  same  information  for  a  cross  section  through  the  other  portion  of  the  dam.  Show  pank  dnlj  t>j£  , 
the  greateet  height  of  the  dam  above  the  stream  bed,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  near);  as  jrou  can  tome.)  , 


cJtr 


m- 


I 


The  total  length  of  this  dam  is.. 

weir  portion,  is  about . 

about . . . . 


. feet.  The  spillway  or  waste- 

0 

. feet  long,  and  the  crest  of  the  Bpillway  is 

.feet  below  the  top  of  the  dam. 


:  ¥ 
•v>; 

/]  .  J 


The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  used 
for  drawing  off  the  water  from  behind  the  dam,  are  as  follows 

..£m 


Uamml 


9 

At  the  time  of  this  inspection  the  water  level  above  the  dam  was . ?e?....ft. 


..in. 


the  crest  of  the  spillway. 

(Slat*  briefly,  in  tb*  *pac*  below,  whether,  in  your  judf  meat,  this 
mnj  u*k*  or  cracks  which  yon  may  have  observed.) 


dam  is  in  good  condition,  or  bad  condition,  describing  particularly 


:  ■  . 


STATE  OF  NSW  YORK 
DEPARTMENT  OF 


fctat*  lEnginm  and  fcumgnr 


ALBANY 


Received _  (Ud  Mr . 

Disposition— .^2fe/.. . — .5?..£ . 

Foundation  inspected . . 


Dam  Ko-Ji2LjB±it&£3. _ Watershed 


Serial  Nc 


Structure  inspected . . —  .  ,  JU 

Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  State  Engineer,  Albany,  N.  Y.,  in  compliance  with  the  provisions  of  Chapter 
LXV  of  the  Consolidated  Laws  and  Chapter  647,  Laws  of  191 1,  Section  22  as  amended,  for  the  approval  of  spedfioa- 
tions  and  detailed  drawings,  marked £^2.;...12-3^....16.r2.;...2Q.-£.;....L2-.l  ;„.and  _2£L?3 . — — 1 

c  *  f  f.  f-  a 


herewith  submitted  for  the  j  a  dam  located  as  stated  below.  All  provisions  of  law  will  be  com¬ 

plied  with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application 
about _ .twaly.Q...JDlQD.til3. . . . . . 

(DU.) 

1.  The  dam  will  be  oa..(ls.wagO— Siv-ar. . .flowing  into....Lake...LixtaxiLa - in  the 

tb£io£. _ afL.Xlaiafig.Oi...- _ _ _ ,  County  of _ Dawago. _ - _ : _ _ _  ♦<  < 

j  \  ' 

and _ 3afiat...find...DX._jCur.vfifl...l!am . — - _ r 

(Qiv.  «uct  di»Unc»  ud  direction  from  .  w.D-know  bridge  dun,  village  main  croaa-roada  or  Sooth  of  a  dream) 

2.  The  name  and  address  of  the  owner  is  Thn  General  '.jftv.ftln.praent.  P.a-wj  wryvn  f.  1  or ,  fro  ,  K  , 

Additional  spillway  section  i'or  Curved  flam, as  portion 

3.  The  dam  will  be  used  for.^£...>iea(i.  -na-oe.  -  f'0-p-poweii  'i-H-wifi'Oee-s - -« - - 

4.  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  landsy  jHt  Sftfl.  hnnk  of 

5.  The  watershed  at  the  proposed  dam  draining  into  the  pond  to  be  formed  thereby  is — ft, inn  a/j 
square  miles. 

6.  The  proposed  dam  will  have  a  pond  area  at  the  spillcrest  elevation  of...Lhe...aama~aa...ait.rpnnMRD% 

and  will  impound  anraft  ns  at  p  re  s  eindhir  feet  of  water.  .o! 

7.  The  lowest  part  of  the  natural  shore  of  the  pond  is.aS-JXt_.pr.fi.aft.nt-  feet  vertically  above  the  spitoW; 

and  everywhere  else  the  shore  will  be  at  least-— J^ei'above  the  spillcrest.  ' 


April  3.4.5, 

8.  The  maximum  known  flow  of  the  stream  at  the  dam  site  was.2.7._5Qttubic  feet  per  second  oh  1-916. 

CMS 

9.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  paaMft  .■ 

failure  of  the  proposed  dam...  rinmn-ra  .wnnltl  lie  ni.li)imlzp-d.J)fi.f'.ai)-ifl..nflM-at.ai/'tiiM  -wjlfr  '  ' 

„rfiplaae....QJUi..jalJaic.tii£fl.s..._ _ _ : - x. _ -ox _ ■  * 

10.  The  natural  material  of  the  bed  on  which  the  propoeed  dam  will  rest  is  (day,  sand,  gravel,  boulders,  |paalM^  *  v- 

t  •  .  f 

shale,  slate,  limestone,  etc)— aapdatone-at— vfiry...c.laaa-.taxtura - — — _x_xlx_. — 1  ■  .ii  > '  ’ 


•  l  ,  ^  .ny y |)u 

i  x.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is. - - ;  at  the  ■pOfclM'^KMli*  3  j  *  4 

.  •  ‘  I  i*y.  /  "’’'  Yl  ■  ’ll 

Von  this  material  has  a  top  slope  of  . .inches  vertical  to  a  foot  horizontal  on  the  center  tine  of  the  4am,  «  ;  $• 

r.  •  »  .  *  ;  '  '  C  :  S  j  *r  ■  1 

vertical  thirlmaas  at  this  elevation  of. _ . . feet,  and  the  top  surface  extends  for  a  vertical  height  of _ _ ' 

The  proponed  structure  has  no  right  bank  because  it  - 
feet  above  the  spillcrest.  _  „  *’i  '  n  >  • 

joins  the  State's  Curved  ham.  'J 

xa.  The  material  of  tha  left  bank  is.  mandat  ana;  has  a  top  slope  ofY..6.? — 48mee  to  a  foot  horiacotal,  a  ‘ ;  t  V 
solid  rock  ••  ’  .  .  .  J 

thickness  of. _ _ ieet,  and  a  height  of. 1 2 . feet,  above  crest  , 


13  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect  •  f 

t 

of  exposure  to  air  and  to  water,  uniformity,  etc— har.d^....CQmrnon  r...claae-4P?aJ.nad...aaJLda-tona^ — 

i  '• 

tmparvinns,  nnn.water  baarlmt ..  not  affected  by  exposure  .tfl.  air  02 c, - - { k 


- 


w 

14.  If  the  bed  is  in  layers,  are  the  layers  horizontal  or  inclined?..  JaarlajQntal-^..  If  inclined  what  is  (he  jf. 
.direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  dam  and  the  inclination  end  direction  of  the  J » 
layers  in  a  plane  perpendicular  to  the  horizontal  outcropping . no.t-lnal.  Iliad - - - , - - -  ‘ , ' 

_  _ _  _ _  _  ,  ■  •  \ '  '•  ’ 


15.  What  is  the  thickness  of  the  layers?. Abuut...two  . ilaat... 

16.  Are  there  any  porous  seams  or  fissures?. . Jio. . 


17.  Wastes.  The  spillway  of  the  above  proposed  dam 

will  be  held  at  the  right  end  by  a. . . .the  top  of  which  will  be  — _^._feet  above 

the  spillcrest,  and  have  a  top  width  of..... . feet;  and  at  the  left  end  by  a . — , - - - 

the  top  of  which  will  be. . feet  above  the  spillcrest,  and  have  a  top  width  of _ . _ fest.  -  *  v ,  ^ 

gate  sluice  4'  high  by  4'  wide  .  ^ 

18.  There  will  be  also  for  flood  discharge  £vvape . ihwwh kifaldMfkMCif  and  tha  bottom  will  be.  !&!.,<  >  * 

feet  below  the  spillcrest,  a  sluice  . .4.! . feet  wide  in  the  clear  by  ....4.1 . feet  high,  and  the  bottom  wifi  {>'[' 

4 

be. _ 4 _ ieet  below  the  spillcrest. 

*  *1  .  •« 

•< 

19.  Apron.  Below  the  proposed  dam  there  will  be  an  apron  built  nf  no  npr»nn<  boHH  -nnnU  ?nn  vyrta* 

feet  long  across  the  stream, . feet  wide  and.... . feet  thick.  The  downstream  side  of  tbs  apron  . ' 

bucket  on  dov/n-strcapt  face  of  proposed  0-G  type  spillway 
will  have  a  thickness  of....—. . feet  for  a  width  of . . feet.  '■ 

30.  Plans.  Each  application  for  a  permit  of  a  dam  over  13  feet  in  height  must  be  accompanied  by  a  location 

jpap  and  complete  working  drawings  in  triplicate  of  the  proposed  structure,  one  set  of  which  will  be  returned  if  they ' 

are  approved.  Each  drawing  should  have  a  title  giving  the  parts  shown,  the  name  of  tha  town  and  county  fat  which-’  ‘  - 

the  dam  rite  is  located,  and  the  name  of  the  owner  and  of  the  engineer.  ‘T’^b 

The  location  map  (U.  S.  Geological  Quadrangle  or  other  map)  should  show  the  exact  location  of  tha  finpmed  n> 

*  h'*  '  ,i  .vi-VUA* 

dnh;  of  buildings  below  the  dam  which  might  be  damaged  by  any  failure  of  the  dam;  of  ranis  ndjaoeat  to  er  cmeriiog  ] 

:  '  *  »  ,  •’ 

the  stream  below  the  dam.  giving  the  lowest  elevation  of  the  roadway  above  thestxwau  bedani  giving  theffttgh^ 

’  ,  1  ,  *  1  *,  •  f  "  rT'pf1^ 


e 


the  height  end  the  width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pang  .  f;? 
over.  Also  indicate  the  character  and  use  made  of  the  ground  below  the  dam.  * 

r-i£* 

The  complete  working  drawings  should  give  all  the  dimensions  necessary  for  the  o f  the  Mahfiitj 

t  r 

of  the  structure,  and  all  the  information  asked  for  below  under  “  Sketches."  There  may  be  attached  to  the 
tion  any  written  reports,  calculations,  investigations  or  opinions  that  may  aid  in  showing  the  data  and  method  «— r* 

if  - 

by  the  designer.  State  the  assumed  ice  and  uplift  pressures  and  the  conditions  on  which  based. 

it 

si.  Sketches.  For  small  and  unimportant  structures,  if  plans  have  not  been  made,  on  the  back  of  this 
application  make  a  sketch  to  scale  for  each  different  cross-section  at  the  highest  point  ;  giving  the  height  and  the 

;  i-  r  • 

depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  (for  a  concrete  or  masonry  spill  at  18 

inches  below  the  crest),  the  elevation  of  the  top  in  reference  to  the  spillcrest,  the  length  of  the  section,  and  the 

*  »  .  *•  « 
material  of  which  the  section  is  to  be  constructed ;  on  the  spillway  section  show  a  cross  section  of  the  apron,  giving  its 

width,  thickness  sad  material,  and  show  the  abutment  or  wash  wall  at  the  end  of  the  spillway,  giving  it*  hai^tts  * 

*4: 

and  thickness.  Mark  each  section  with  a  capital  letter.  Also  sketch  a  plan ;  show  the  above  by  their  top 

lines,  giving  the  mark  and  the  length  of  each;  the  openings  by  their  horizontal  dimensions;  the  abutments  by 

•  >  -  T*’ 

top  width  and  fop  lengths  from  the  upstream  face  of  the  spillcrest;  and  outline  the  apron.  Also  sketch  an  elevation 

of  each  end  of  the  dam  with  a  cross  section  of  the  banks,  giving  the  depth  and  width  excavated  into  the  benta.  ; 

'  1  •  ,s 

2a.  Elevations.  Also  give  the  elevations,  if  possible  from  the  Mean  Sea  Level,  of  at  least  two  penawMMt  :  *  - 
Bench  Marks;  of  the  spillcrest  for  any  existing  dam  on  the  proposed  dam  site,  at  the  middle  at  the  of  the 
spill;  of  the  spillcrest  for  the  above  proposed  dam ;  and  of  the  spillcrest  of  any  adjacent  » <  ■  i~ 

13.  Samples.  When  so  instructed,  send  samples  of  the  materials  to  be  used  in  the  construction  of  the  pro*'4 


posed  dam,  using  shipping  tags  which  will  be  furnished.  For  sand,  one- half  a  cubic  foot  is  desired  (exclusive  of  vif, 


stone  over  4  inch  in  aise  mixed  therewith) ;  for  cement,  three  pints;  and  for  the  natural  bed,  twenty  cubic  inches  if 
of  ledge  and  one-half  s  cubic  foot  if  of  soil. 

24.  Inspection.  State  how  inspection  is  to  be  provided  for  during  crnistnirt-wm  1  napacti 

q(Kia.tru£tloii...bjf...mu!._£agla.Qia^.>-.jS.t.a.t.e...inag.ac.t.LQii..fl.t„  QDtlon._of  th&  Statu  -  * 

25.  Water  Supply.  Are  the  waters  impounded  by  the  above  dam  to  be  used  for  a  public  water  supply? fr’* 
Has  an  application  under  the  provisions  of  Article  IX  of  the  Conservation  Law  for  such  use  been  mwto  to  the  Water ,  4 ' 

Control  Commission,  Albany,  N.  Y  ?  r'  "*  '' 

•'*.  ,  v 

\y\ : 

*  1  4 

*  ■;* 

■  •' 

. 

{'I  . 

. .  .  . . Tml 

1  '  ;>  2 

1.  -  >1  *  ■* 

fi  »./ 


,  •  ’•<  i  •  :r 

Junction  v/ith  Curved  bam  will  bo  on  otate  Canal  land, t  .during  •  ro 
construction,  and  when  completed,  will  bo  deeded  to  the  State. 

General.  The  proposed  spillway  will  join  the  wo3t  end  of  the  Stated 

'  f 

Curved  bain,  extend  down  stream,  parallel  to  the  flow  oi  the  stream,  a  total 
of  284  feet  and  there  join  a  llenulating  Gate  structure,  182  feet  long,  'said 
.Regulating  Gates  extending  to  the  west  bank  oi  the  present  Varick  , , 


full-details  being  shown  on  the  above  mentioned  plan a--whlrt*tor  aft  S? a»; -fcdgv 

i ’  vij  ••  b  iei'.jJ.vy 

mode  a  part  of  this  application. 
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Waterways  Meintananca  Inglaaer,  heglen 
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1*  tb.  r«u  *f  vtn  mt  th«  Bpriag  of  lift,  th.  Mnm 
.tneMM  Caa  Mtliai4  in  your  lattar  of  Jsauary  Bl.  **r* 

tS^SSThr  »!»•  C«<uV*h.r.  •«  oo  Yrlwlty  *-.tryct»r«, 
tec  three  •on-priority  structures  oill  ke  inspected.  The  Priority  3 


Oewsgs  Curved  Baa  (Lock  0-7) 

Bottarnnt  Croak  Feeder  Don  (DeWitt) 

Detuyter  Beeerveir  Wat  *~*«*5*V. 

Lack  301  Bypaao  latent  lea  Ban 
'  rajaaialpiT  Bat  let  Batantlan  Ban  (Lack  271.  Lyona) 
a....  m  Bautina  Ban  (ltalial  Tolanfl 


Military  Bon  Culvert  (Monark) 


The  only  Urge  etrwctnrn  la  tka  Omega  Curved  Ban  an  tne  osuege 
Kim,  Juut  aonth  of  Lack  0-7.  It  U  tka  firat  Ban  WJtraan 
fren  Lake  Ontario.  All  tka  other  0  tract  urea,  except  Military 
lua  Calvert,  ere  email  Bane  which  lapoonB  little  nater. 

P  rob  lean  were  found  associated  with  the  Oswego  Curved  Don,  Butternut 
Creek  Feeder  Dan  and  the  Military  Bon  Culvert. 


'fhU^pUtaSy  22  U°^£iL.c«lr  U  f..t  high,  ant  ?»!<« 
long  and  consists  of  two  sections.  The  517  foot  long,  curved  nain 
section  was  built  with  stone  block  nasoory  and  the  250  foot  loo^, 
west  end  side  spillway  section  was  constructed  with  port  lead 


The  on  in 


curved  section  was  originally  couple  ted  in  1B57  as  a 
at  for  •  mm  *m  wM  f.r  th.  «"»>* 


eke  Varick  Canal.  The  privately  owned  Farick  Canal  mu  1st  ad 
of  a  hulhhaad  and  guard  lock  at  the  weat  and  er  tka  dan  and  a 
3  000  foot  long  walled  channel  serving  •’■Ills  aleng  the  river. 


£-/? 
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In  1694,  the  timber  eproo  in  front  of  the  daam§  rtplaead  with 
•  atone  block  aesoory  one.  The  apron  was  bolted  to  bedrock  end 
prevented  the  nearing  an ay  of  the  aoft  bedrock. 

la  J96,  the  d«  was  raised  so  Chat  the  depth  of  the  Oswego  Canal 
could  be  increased  fron  7  feet  to  9  feet,  We  assone  the  dan  was 
raised  by  the  addition  of  stone  block  nasonry,  as  opposed  to  flash- 
boards. 

In  1906  whoa  the  Bargs  Canal  was  built.  Contract  IS  called  for  the 
dan  to  be  raised  a  gala  about  2k  foot  by  the  addltloa  of  coping 
atones.  The  espial  stones  or  stons  blocks  wars  ta  have  sockets 
so  thst  flas bboards  osald  ha  added.  The  fariok  Canal  sward  lack 
and  tnilhfrrnil  ware  alas  s opposed  to  be  raised  at  this  tins,  however, 
aone  of  work  ana  dona  wader  Contract  S3  as  tha  raising  af  th» 
water  level  weald  have  affected  Contract  37  sans traction  of  Lock  0-6 
immediately  ^stream.  by  AUeratieo  #11,  the  nock  wae  transferred 
from  Contract  35  to  Contrast  37  and  in  1912,  the  work  was  soapleted 
under  Alteration  #7  af  Contract  37. 

Since  then,  there  baa  been  no  fcnran  farther  work  done  by  contract 
or  by  scat#  Malar  as  cars  Pereas,  bat  the  tap  2  foot  of  the  as  la  dan 
is  i  nap  ns  1 1  of  concrete  leer  cod  of  atone  nasonry.  ftas  possible 
explanation  is  that  concrete  subetituted  far  staaa  nasonry  radar 
Alteration  #7,  Contract  37.  The  final  hooka  wrald  have  ta  be 
checked  to  determine  whether  this  la  earnest. 

Also,  ao  plana  ware  found  for  the  eonstroctlsa  of  the  concrete 
side  spillway  and  the  bulkhead  across  tha  power  raceway  which  feeds 
a  Niagara  Mohawk  Power  Station  about  1,000  foot  north  of  the  bulkhead. 
On  page  4  of  tha  1925  Superintendent  of  Public  Works  fteport,  a 
paragraph  was  found  which  mentioned  an  agreement  between  the  State 
and  the  General  Development  Corporation  of  Oswego  for  enlargement 
of  the  curve  dam  spillway.  The  permit  for  this  work  eliminated 
the  Varick  Canal  and  converted  it  into  a  pester  raceway. 

With  this  information,  the  Region  contacted  the  Niagara  Mohawk 
Poster  Corporation  and  obtained  a  copy  of  tha  permit  (#42S)  and 
the  plans  for  tha  work.  A  file  card  for  the  permit,  but  not  the 
permit,  was  later  located  la  your  office,  but  the  number  had  been 
changed  from  #428  to  #339.  The  file  card  anted  that  more  information 
is  contained  in  a  special  folder  of  Contract  35. 


C>t6 
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The  plans  »n«  Co  agree  with  the  existing  structure,  except  Chat 
there  are  three  sluice  gates  located  at  the  west  end  of  the  bulk¬ 
head  instead  of  the  two  shown  on  the  plans.  The  plans,  panic 
and  transmittal  letter  sent  to  Hr.  Candlb  are  attached.  As 
Mentioned  in  the  transmittal  letter,  it  is  not  known  if  the  land 
and  structures  wore  aver  deeded  to  the  State,  hut  the  panic  says 
that  Che  structures  now  ho long  to  the  State. 

It  was  fortunate  at  the  tine  of  inspection  that  all  of  the  Oswego 
River  was  flowing  through  the  powerhouse  and  none  was  going  over 
the  daw's  flashboarda.  One  could  easily  walk  all  along  the  hot  tow 
front  of  the  daw. 

The  front  face  of  the  wain  curved  daw  la  an  $  foot  high  nearly 
vertical  wall  with  1%  foot  high  flaehhoards  on  top.  In  front  of 
this  wall  la  a  gently  eloping  20  foot  long  apron  which  la  about  3-4 
feet  high  at  the  downs treaw  and.  The  whole  dan  rests  on  bedrock. 

The  atone  masonry  blocks  of  the  apron  are  plowed  together  near 
the  toe  with  U  shaped  iron  bars  chat  extend  down  into  bedrock. 

The  bars  looked  identical  to  those  wood  to  hold  the  atone  wasonry 
Erie  Canal  lock  walla  vwrtlcal. 

Nearly  all  the  atone  wasonry  Joint  areas  looked  in  good  condition 
with  moot  of  the  Joint  nortar  intact.  However,  there  were  at 
least  4  places  where  snail  straana  of  water  were  squirting  out 
fron  the  Joints  and  a  few  others  where  water  was  running  do.. a  the 
face  of  the  dan.  Hone  of  these  snail  leaks  presently  appeared 
large  enough  to  require  lanadiate  plugging. 

In  the  riverbed  down* trass  fron  the  atone  masonry  apron,  there 
was  an  uneven  1-3  foot  deep  pool  in  bedrock.  Hoar  the  middle  of 
the  nain  curved  dam,  two  boils,  about  30  feat  apart,  were  seen 
rising  in  the  pool  about  3  feet  fron  the  spr6n  toe.  A  rough 
estimate  of  the  flow  would  be  chat  capable  of  passing  through  s 
6  inch  diaawter  pipe  under  the  dan  at  one  boll  and  a  4  inch 
diameter  pipe  at  the  other.  Since  the  dan  la  on  bedrock  and  tne 
rlvsr  runs  through  a  gorge  to  Lake  Ontario  Just  over  1  wile 
downstream,  this  problem  Is  not  serious,  but  the  leaks  should  be 
plugged. 

At  the  east  and  of  the  bulkhead  on  the  upstream  side  of  the  raceway, 
there  are  three  sluice  gates  through  the  dan  nail  at  three  different 
levels.  The  two  upper  gates  appear  to  have  bean  diaconasctad  and 
no  longer  open.  The  lowest  gate  would  normally  open,  but  the  steel 
rails  which  ara  attached  to  the  sliding  door  are  nearly  rusted 
through  at  the  waterline  and  would  snap  if  an  attaapt  to  open 
is  made.  This  sluice  gate  also  leaks  considerably. 
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The  MIC  side  of  the  raceway  appeared  to  be  lined  with  a  concrete 
wall  attached  to  bedrock.  About  30  feet  upstreaw  froa  the  bulkhead, 
the  beginning  corner  of  this  wall  has  been  underlined  for  at  least 
6  feet  by  the  collapse  of  the  under lying  bedrock.  If  this  corner 
fella,  it  will  take  out  a  section  of  chain  link  fence  and  lawn. 

luttemut  Creek  Feeder  Pan 

When  constructed, around  1375  water  passed  over  this  70-40  foot 
long,  stone  nasonry  dan  and  probably  dropped  sons  4-5  feet.  Due 
to  sed Inset  deposits,  tree*  growth  and  trapped  debris,  the  channel 
dewoetrotti  of  tbo  dan  has  filled  to  the  point  whore  the  water 
drop  today  la  only  4-5  lnahae. 

iMed lately  downs tr sen  free  the  weat  abwtnent,  the  snhseknsnt 
between  the  feeder  channel  end  Butternut  Creek  la  now  tea  lew. 
Dwrlag  high  water,  the  Creek  overflows  this  enbantasant  swd  foods 
dlroctly  Into  the  feeder  channel,  tone  gpnvel  has  hean  insysi! 

Into  tha  area  in  an  attenpt  to  ralao  tbo  anbanknont,  bwt  wore  is 
naodod. 


Military  ton  Culvert  CBswarh) 

Military  Bun  passed  wader  tha  arlglnal  trie  Canal  thrnwgh  an 
apprenlnataly  •  foot  wide  by  4  foot  high,  stone  block,  arch  culvert. 
Tha  Barge  Caael  laeatisn  oelnclded  with  the  Bnlarsod  Brie,  hat  ae 
a  nuch  lower  depth  which  required  renaval  of  half  or  asre  of  the 
downatrean  section.  Tha  spstreen  or  aewth  section  was  snppooad 
to  ha  r wanes d  hy  Cantraot  74,  but  for  sens  sdans  reason  It  was 
retained.  This  section  exits  froa  tha  south  bank  of  tha  Barge 
Caael  about  1  foot  above  newel  water  elevation.  r 

Since  than,  tha  land  adjacent  to  tha  old  culvert  and  all  along  the 
south  canal  bank  in  this  area  of  Bewark  has  been  filled  in  for 
business  development  along  nearby  Bouts  51.  Bo  fill  was  deposited 
over  the  culvert  as  this  was  State  land.  This  created  a  20-25 
foot  wldo  by  50-40  foot  long  troo  covered  oroa  about  4  foot  lower 
then  the  adjacent  land.  Fences  ware  erected  along  tha  edge  of 
the  adjacent  land  to  hoop  people  fren  falling  la  and  the  land 
paved. 

Snsotlne  possibly  within  the  last  20  years,  an  8  foot  round  section 
osar  the  center  of  the  culvert  totally  collapsed.  Two  large  trees 
grwwtag  on  tha  edge  of  the  collapsed  section  appear  to  hove  caused 
tne  failure.  Bow  ever ,  the  extent  of  root  devolopnont  down  late 
ens  owl  lapsed  area  Indicated  that  the  trees  were  very  snail  when 
rm  —L lapse  «c  corned.  Thus  the  roots  probably  had  little  to  do 
•cl  the  eel lapse. 


6*lo 
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PA|«  Fiva 

After  the  colUpH,  soil  began  washing  into  the  hole  and  an  edge 
of  the  parking  area  was  undermined .  One  of  the  fence  poets  and 
its  in-ground  concrete  support  is  non  suspended  ia  air.  Boards 
and  recks  have  been  thrown  into  the  hole  by  the  fence  so  no  one 
will  fall  into  it. 

go tween  Route  31  end  the  culvert  entrance,  the  stream  channel  is 
walled.  loll  wader  the  parking  area  has  apparently  been  mashing 
into  the  stream  and  the  blacktop  has  settled.  Part  of  a  telephone 
polo  has  been  laid  in  frant  of  the  area  to  keep  eere  out.  it  le 
ooc  known  If  the  well  area  in  frent  ef  the  cwlvert  le  the  Brace's 
responsibility. 


anted  at  these  strwotnree  should  be  investigated 
farther  end  ^preprint*  action  taken.  At  the  Oswego  Ben,  the  noet 
laaedUte  preblan  should  bo  tbo  stabilisation  nf  the  wniecmlned 
west  well  corner  jest  «*  fron  the  hnlhhood.  The  leaks  through 
end  under  the  dan  have  undoubtedly  been  there  far  years,  but  they 
should  he  plugged.  The  elnioe  gates  are  net  really  needed  enyuore 
end  the  lamer  one  cmnld  probably  alas  ha  eeelad. 


At  Military  Ban,  the  see  lest  solution  mould  probably  bo  to  rnoove 
the  existing  stone  bloek  ereh  culvert  end  repines  It  mlth  e  new 
corrugated  natal  pipe. 

A  wore  detailed  report  with  pletwres  of  each  structure  mill  be 
forwarded  et  a  later  date. 


In  cooperation  with  the  Region,  Che  Rlegara  Mohawk  Power  Corporation 
and  nature,  acceapts  will  be  made  to  divert  all  river  mater  through 
power  houees  at  other  Oswego  River  Dome.  Then,  e  thorough  lnapecclon 
of  the  dsn  face  and  toe  areas  will  be  node. 
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HYDROLOGY 


Figure  C-l  Watershed  -  Oswego  River  Basin 

Figure  C-2  Principal  Drainage  System 

Figure  C-3  Facilities  (Water  Management) 

Figure  C-4  Storm  Pattern  June  20-25,  1972 

Figure  C-5  HEC-1  Derived  Discharge-Frequency  Curve  By 

N.Y.S.D.E.C. 

Figure  C-6  Basin  Model  (HEC-1)  Sub-Basins  and  Sub-Areas 

Figure  C-7  Basin  Model  (HEC-1)  Flood  Routing  System 

Figure  C-8  Calibrated  HEC-1  Results  (June  20-25,  1972) 

Table  1-1  Physical  Characteristics  of  Lakes  in  the  Basin 


Figure  3.— Precipitation  In  New  York,  June  20-25.  (Adapted  from  map  furnished 
A.  B.  Pack,  Climatologist,  National  Weather  Service,  Ithaca,  New  Yo 
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CONIINE  HTDROCRAPHS 
20  CONIINE  ROUTES  FUM  WITH  FUM  AT  NOOE  II 

1STA0  1CONP  I E£ON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAIITO 

>*  2((||i|| 


UAAAAUl  A 
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HTMOCAAPH  ROUT  1 1C 

21  AQUTE  FLOW  AT  MK  1#  TO  NOK  15 


»«•»! 


IP9IPP 


Air*i» 


'  "TCTUT' 

IS 

~tumr  - 
1 

i rum ' 

1 

riwr — 

f 

"Tm - am — mac — rami 

l  t  1  l 

OLOSS 

aoss 

AVC 

ROUT  INC  DATA 
IRES  I SANE 

I0PT 

IPHP 

LSTR 

1.1 

I.M* 

i.M 

1 

i 

1 

• 

1 

NSTPS 

NSTDL 

LAC 

AHSKK 

i 

TSK 

STORA  ISPRAT 

1 

5 

2 

i.M* 

I.M* 

I.MI 

1.  1 
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SUB-AREA  RUNOFF  CONFUTATION 
31  LOCAL  INFLOW  8-1  INTO  KEUKA  LANE 

ISTAR  I  COW  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

11  I  I  I  *  i  1  I  I 


IHTDC  IUHC 

TAREA 

HTOROCRAPH  DATA 
SNAP  TRSDA  TRSPC 

RATIO 

1SN0U 

I  SANE 

LOCAL 

1  -1 

183. M 

I.M  31M.M  I.M 

I.MI 

1 

1 

1 

SPFE 

PBS 

PRECIP  DATA 

R6  R1Z  RZ4 

RAO 

R7Z 

R96 

I.M 

21.5* 

33. M  47.11  55. M 

65. M 

7Z.M 

74. M 

TISPC  CONPUTEO  IT  THE  PROCRAN  IS  .934 

LOSS  DATA 

LROPT  STRNR  BLTKR  RTIOL  ERAIN  STRKS  RTION  STRTL  CNSTL  ALSNI  RT1KP 

I  I.M  «.H  l.fi  I.M  I.M  l.H  1.5*  .13  I.N  I.M 

RECESSION  DATA 

STRTO>  1M.M  08CSN=  8M.M  RTIOR=  1.61 

*  EN0-0F-PERI00  FLOW 


NO.OA  HR.NN  PERIOD  RAIN  ETCS  LOSS  COMPS 

NO. DA  HR.NN  PERIOD 

RAIN 

EICS 

LOSS  CONP  0 

SUN 

14.86 

11.79 

3.17  242812. 

(  377.11  299. 1 ( 

78.11  6875.671 
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HTOROCRAPH  ROUT  I NO 

31  KEUKA  LAKE  OUTFLOW  U/  NOOIFIED  PULS 


ISTAS 

I  CONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

11 

t 

1  I 

ROUTING  DATA 

1 

1 

1 

1 

OLOSS 

CLOSS 

AVC 

IRES 

ISA* 

I0PT 

IPMP 

LSTR 

1.1 

I.MI 

I.M 

1 

t 

1 

1 

1 

NSTPS 

NSTOL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

1 

• 

1 

I.MI 

I.MI 

I.MI  147MI. 

1 

STORACE 

1I7MI.M 

328551. M 

I29SM.M 

141MI.M 

1535M.M 

172MI.M 

178MI.M 

191***. M 

2MMI.M 

217MI.M 

I.M 

OUTFLON 

12I.M 

126MI.M 

321. M 

445. M 

531. M 

S75.M 

67I.M 

89*. M 

1131. M 

147|. M 

I.M 

HTDAOCAAPH  ROUT  INC 
32  ROUTE  KEIKA  LAKE  OUTFLOUS  TO  12 


ISTAO 

ICONP 

IECON 

[TAPE 

JFLT 

JFRT 

INANE 

ISTACE 

12 

1 

1  1 

ROUT  INC  OATA 

1 

1 

1 

1 

8L0SS 

AVC 

IRES 

ISAK 

IDPT 

IMP 

LSTR 

1.1 

I. AM 

l.M 

1 

I 

1 

1 

1 

NSTFS 

NSTDL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

1 

4 

2 

•  .All 

I.MI 

I.MI 

1. 

1 
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SUI-AREA  RUNOFF  CONFUTATION 
33  SENECA  LAKE  INFLOWS  1-2 

ISTAO  ICON?  1EC0N  ITAFE  JFLT  JFRT  INANE  ISTACE  [AUTO 

«  »  •  •  •  I  1  I  | 

NTDROCRAFH  OATA 

IHIOC  IWC  TAKA  SNAF  TRSDA  TRSFC  RATIO  I  SHOW  I  SANE  LOCAL 

1  -1  324. M  I.M  31M.M  I  N  I.IM  I  1  t 

PRECIP  DATA 

SPFE  «S  RA  R12  RZ4  R48  R72  R44 

f.N  21.31  33.N  47. M  33.M  43.M  72.M  74.M 

TRSFC  CONFUTES  IT  THE  FNOCRAN  IS  .434 

LOSS  DATA 

LMFT  STRKR  DLTKR  RTIOL  EMIN  STMS  IT  ION  STITL  CNSTL  ALSNI  RTINF 

I  I.M  I.M  l.M  I.M  I.M  l.M  .31  .13  I.M  I.M 

RECESSION  DATA 

STRTS;  3M.M  8RCSN=  2DM.M  ITIOR*  l.M 

*  END-0F-PERI00  FLOW 

N0.M  NR.NN  PERIOD  MU  EICS  LOSS  COIF  I  M.DA  HR. HI  PERIOD  MIN  EICS  LOSS  COIF  0 


SUN  14.14  12.32  2.34  741(41. 

(  377.11  318.)  (  34.)  (2IMT.44) 
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CONIINE  HTDROCRAFHS 

34  CONIINE  LOCAL  FLOW  1-2  AM  MUTED  KEUKA  LAKE  OUTLET  RONS 

ISTM  ICONP  IECON  ITAFE  JFLT  JFRT  I  NAN 

12  2  I  |  |  | 


RE  ISTACE  IAUTO 

I  I  I 
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35  SEIKO  LAKE  OUTFLOW  -  AOIIFIED  PULS  IIETHOD 


ISTAt 

I  COW 

1EC0N 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

u 

1 

A 

A 

§ 

A 

1 

A 

A 

ROUTIHC  DATA 

OIOSS 

CLOSS 

AVC 

IRES 

ISAAC 

10PT 

IPRP 

LSTR 

1.1 

A.M* 

A.AA 

1 

1 

A 

A 

A 

MIPS 

ASTK 

LAC 

ARSKK 

1 

TSK 

STORA 

ISPRAI 

A 

A 

A 

A.AM 

A.AAA 

A.AM  534AM. 

A 

STOMCE  372AM  .M  414AM.M  454AM.M  5 AAAM.M  543AM.AA  SHM.lt  A3AAM.M  4SAAM.M  474AM.M  72WM.M 

aaaam.m  uaaam.m 


OUTFLOU  7M.M  7M.M 

15AM.M  77IM.M 


7N.M  IMf.H  3AM.  M  3  AAA.  (A 
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HTDAQCAAPH  ROUTIHC 

34  SBCCA  LAKE  OUTFLOW  MUTES  TO  13 


ISTAfi 

ICONP 

IEC0N 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

13 

1 

A 

A 

A 

A 

1 

A 

ROUTIHC  DATA 

ALIKS 

CLOSS 

AVC 

IRES 

ISAAC 

IQPT 

IPRP 

LSTR 

I.A 

A.AM 

A.M 

A 

1 

A 

A 

A 

WTPS 

WTOL 

LAC 

ARSKK 

I 

TSK 

STORA 

ISPRAT 

A 

2 

A 

A.AM 

A.AM 

A.AM 

A. 

A 

SUt-AREA  RUNOFF  CONFUTATION 


37  LOCAL  IMFLOU  1-4 


ISTAO 

13 

ICONP  IECSN  ITAPE 

A  A  A 

JPLT 

A 

JPRT 

A 

INANE  ISTACE  IAUTO 

1  A  A 

TAREA 

3A.M 

HTDROCRAPH  DATA 
SNAP  TRSBA  TRSPC 

A.M  51M.M  A.M 

RATIO 

A.AM 

ISNOU 

A 

ISA* 

I 

LOCAL 

A 

PHS 
21. SA 
.434 

PRECIP  DATA 

R4  R12  R24 

33.M  47.M  55.M 

R4S 
45. M 

872 
72  .M 

m 
74. M 

LOSS  DATA 

mu  Aims  mil*  AIKIL  mail  ALSfll  NT1W 

*  I.M  A.M  l.AA  A.AA  A.M  l.AA  .5*  .15  I.H  I.M 

RECESSION  BATA 

strtra  n.m  orcsn>  zra.m  rtior>  i.aa 

*  EM-OF-PERIOB  FL0N 

RB.IA  NR.M  PERIOR  MIN  CICS  LOSS  COM  I  NO.M  NR.NN  PERIOD  MIR  EICS  LASS  CORPS 


SUH  14.84  11.54  3.38  51531. 

I  377.11  294. )(  84.11  1459.17) 
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cm  ik  ntorogaapns 

38  CMIK  MUTED  SEKCI  LAKE  OUTFLOU  HO  LOCK  Ft*  1-4 


1STAB 

1C0NP 

IECOM 

ITAPE 

JUT 

JPIT  IMK  ISTACE 

IAUTO 

13 

2 

8 

8 

8 

8  1  8 

8 
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NTDAOCRAPH  ROUTIW 

39  ROUTE 

NTDAOCRAPH  TO  14  (CATUCA  LAKE  INFLOU) 

1STM 

ICOHP 

IECOM 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

14 

1 

8 

8 

8 

8 

1 

8 

8 

ROUT INC  DATA 

OLOSS 

CLOSS 

AVC 

IRES 

ISAM 

IOPT 

IPNP 

LSTR 

8.8 

8.888 

8.88 

8 

l 

8 

8 

8 

NSTPS 

MTOL 

LAC 

AHSKX 

I 

TSK 

STORA 

I SPRAT 

8 

4 

2 

8.888 

8.888 

8.888 

8. 

8 

MMtMHt  IHIHIHt  HHUHM  ♦WtWtHI  IHWHH 

SU8-AAEA  RUNOFF  COMPUTATIOM 

48  LOCAL  I  IF LOU  l-S 

I  STM  ICMP  IECOM  ITAPE  JUT  JPIT  IMK  ISTACE  IAUTO 


14 

8  8  8 

8 

8 

I 

8 

INTDC  IUHC 

1  -1 

TMEA 

34.M 

HTMtOCMPM  DATA 
SNAP  TRSDA  TRSPC 

8.88  3188.88  8.88 

RATIO 

8.888 

ISNON 

8 

ISAM 

I 

inra 

8 

SPFE 

PHS 

PRECIP  SATA 

R4  R12  824 

R48 

R72 

USA 

8.88  21.31  33.88  47.88  35.88  43.M  72.88  74.88 
IBft  COMUTEO  8T  THE  PROCRAN  IS  .934 

LOSS  DATA 

UVT  STM  BETAS  RTIOL  EMIN  STIKS  ITIOA  STRTL  CKTL  ALSRI  IT  IV 

8  8.88  8.88  1.88  8.88  8.88  1.88  .38  .83  8.88  8.88 

RECESSION  DATA 

STIT0>  92.88  OKS*  288.88  IT10R>  1.48 

8  ERO-OF-PERIOO  FLOU 


M.M  NR.M  PERIOD  RAIN  E1CS  LOSS  CORPS 

M.OA  NR.M  PERIOD 

RAIN 

EICS 

LOSS 

CORA  0 

SUN 

14.84 

11.34 

3.38 

47972. 

I  377.11  294.) (  84.11  1338.421 
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CONIINE  HTMOCAAPHS 
*1  CONIINE  FLOW  1-5  WITH  lOUTED  FLOW 

istm  iconp  i ec®  n»«  jut  jm  inane  istace  iauto 

14  2  *  I  I  «  1  I  I 
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SUB-MEA  BUWOFF  C0NPUTAT1W 
42  CATUCA  L Ml  INFLOW  1-3 


ISTAS 

ICOM 

IECM 

ITAPE 

JPLT 

JPNT 

INANE  ISTACE  IAUTO 

14 

1 

1  1 

HTDAOCNAPH  DATA 

• 

0 

1 

0  0 

UTK  IUHC  T«EA 

SNAP 

TRSOA 

TASPC 

DAT  10 

ISMOW 

ISAM 

tQCft 

1  -l  702.00 

l.M 

31M.M  l.M 

PRECIP  DATA 

A. 080 

0 

1 

0 

SPFE  ms 

U 

812 

824 

840 

872 

896 

l.M  21.30 

TMPC  COMUTED  IT  THE  PIOCMN  IS  .434 

33.M 

47. M  33.M 

45.40 

72.M 

74.M 

LOSS  DATA 

UflPT  STBOt  OLTXft  BTIOL  EMIN  STMS  8TI0K  ST8TL  CNSTL  ALSRI  BTIRP 

I  I.M  I.N  l.M  «.M  I M  l.M  .31  .13  0.00  IN 

KCESSION  DATA 

STITt>  1MA.H  08CSN*  17M.N  8TIM«  i.U 

•  em-of-peaioi  flu 

W.M  M.M  TEA  100  MIA  E1CS  LOSS  COT  A  NO.  DA  M.M  PE8I0D  IAIN  EICS  LOSS  C®P  0 


SUN  14.84  12.32  2.34  1081133. 

(  377.1  (  318.1  (  3f.H3UU.03l 
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CONIINE  HTMOCAAPHS 
43  COMINE  LOCAL  INFLOW  1-3  AND  MUTED  FLOW 

ISTA8  ICMP  I  EC®  ITAPE  JUT  JPAT  INANE  ISTACE  IAUTO 

>4  2  I  I  0  0  1  f  0 


nn^aaaa 
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HTMOCMPN  AOUTIAK 

44  CATUtA  LAM  OUTFLOW  -  UNIFIED  PULS 

ItTAW  ICMP  IBM  ITAPE  JPLT  JP8T  INANE 

1*  1  f  I  0  I  I 
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ISTACE  IAUTO 

I  • 


WITH*  mm 


CUSS 

0.000 

RVC 

0.00 

IRES 

1 

ISAM 

1 

IOPT 

0 

IPOP 

0 

LSTR 

0 

NSTPS 

0 

ASTiL 

0 

UK 

0 

MS in 

0.000 

I 

0.000 

TSX  STORA 

0.000  *90000. 

ISPRAT 

0 

HORACE 

379000.00 

094300.00 

417000.00 

1R20M.00 

440000.00 

903000.00 

544000.00 

901900.00 

434000.00 

644M0  M 

727000.00 

0.00 

OUT  FUN 

1700.00 

30510.00 

1700.00 

103900.00 

17M.00 

1700.00 

3400.00 

3400.00 

3400.00 

0700.00 

8700.00 

0.00 
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mtmcorph  routik 

*3  BUTE  CATUCA  LAC  OUTFLOW  TO  NIK  19 


1STAS 

I  CHRP 

IEC0R 

I  TAPE 

JPLT 

JUT 

ISAM 

ISTACE 

15 

1 

0 

0 

0 

0 

1 

0 

ROUT  IK  DATA 

BUSS 

CUSS 

A VC 

IRES 

ISAM 

IOPT 

(PAP 

LSTR 

0.0 

0.000 

0.00 

0 

t 

0 

0 

0 

RSTPS 

RSTK. 

UC 

rmskk 

I 

TSK 

STORA 

ISPRAT 

0 

3 

1 

0.000 

0.0M 

0.000 

0. 

0 

COMIC  XTDROCAAPNS 
44  COMIC  MUTES  FUM  SITU  FUN  «T  HOC  19 

1STM  I COOP  I  ECO*  I  TAPE  JPIT  JPIT  IRAK  1ST ME  1MJT0 

>32  0  0  0  0  1  0  1 
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RTOOOCAOPH  ROUT  IK 

4?  ROUTE  FLOW  TO  NOSE  10 


ISTAO 

(COM 

ICON  I  TOPE 

JPIT 

JPRT 

(ROM 

ISTACE 

I  AUTO 

10 

1 

0  0 

ROIITIK  ORTA 

0 

0 

1 

0 

0 

BUSS 

CUSS 

AVt 

IRES  ISAM 

IOPT 

(PM 

LSTR 

0.0 

0.000 

0.00 

0  1 

0 

0 

0 

ROTPS 

ism 

IK  MS« 

I 

TSX 

STORA 

ISPRAT 

0 

0 

3  0.000 

0.000 

0.000 

0. 

0 

SM-RRER  RMNFF  COOPUTRTIOO 


40  LOCAL  FUR  E-4 


14 

8 

8  8 

8 

8 

1  8  8 

UTK  IUHC 

1  -1 

UREA 

141.88 

SNIP 

8.M 

MTDROCMPH  MU 
TRSM  TRSPC 

3IM.M  8.N 

RATIO 

8.8M 

ISAM 

8 

I  SRC  LOCAL 

1  8 

SPFE 

PIS 

14 

PCCIP  MU 

112  R24 

148 

R72 

R44 

8.M  II.  SI  33.N  17.11  33.80  UN  71.M  74.  H 

TBK  MAPUTO  IT  TIE  PMCIM  IS  .134 

LASS  MU 

LROPT  STRtt  ALTAI  BT10L  (Mil  STMS  8TI0X  STRTL  CASTL  ALSAI  ITIHP 

I  l.«  I.M  t.M  I.M  f.M  l.M  .31  .H  8.M  I.M 

RECESSIOA  MU 

STT8*  140.M  MCSI>  4M.M  RTIM«  1.4* 

•  eao-of-perior  rum 

HD.M  M.M  POIOl  MU  E1CS  LOSS  CMP  8  M.M  HR. HI  PERIOD  Mil  EICS  LOSS  COHP  0 


SUR  14.84  11.88  3.78  227348. 

I  377.11  281.11  44.114444.43) 
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HUROtMPH  MUTUC 
44  ROUTE  IQCRL  FUN  E-4  T8  HUE  18 


ISTM 

ICMP 

IECM  ITAPE 

JPLT 

JPRT 

I  RAC 

ISTACE 

[AUTO 

to 

I 

8  8 

ROUT  UK  MU 

8 

8 

I 

8 

8 

8L0SS 

CUSS 

AW 

IRES  I  SAC 

IOPT 

IPAP 

LSTR 

8.8 

8.8M 

8.M 

8  1 

8 

8 

8 

AS  TPS 

AST*. 

LAC  MSRA 

l 

TSK 

STOM 

ISPMT 

I  2  8  8.8M  8.888  8.888  8  .  8 
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COMIC  HTOROCMPHS 

31  COMIC  ROUTED  FUN  U/  FUM  RT  MK  18 

ISTM  ICMP  1ECM  1TRPE  JPLT  JPRT  URW  ISTACE  IMITO 

18  2  8  8  8  8  1  8  8 


SM-AREA  RMOFF  C8NPUTRTIM 
31  CM  8HRSC0  I  CUM  C-l 

I8TR0  ICMP  KCM  1UPE  JPLT  #RT  URC  ISUCE  IMITO 

12  8  8  8  8  8  1  8  8 

M0M8PII  MU 


ATI 


«  -1  211  .M  I.M31M.M  MR  rw  _R*| 

PRECIP  MTA 

SPFE  ms  84  III  A24  R49  in  m 

I.M  21.51  33.  M  47.  H  5S.M  45.  M  72.M  74.N 

IKK  COMPUTED  IT  THE  P70C8AH  is  ,734 

LOSS  MTA 

UCPT  STM  OLTKR  RTIOl  EMII  STMS  BTEOtt  STKTl  CMSTL  ALSU  RTIMP 

I  I.M  I.M  I.M  I.M  I.M  l.M  .75  .15  I.M  I.M 

KCESSUM  MTA 

STITS<  451. M  MCSN*  1MI.M  ITI«>  1.41 

I  ERO-Of -PERIOD  FLOH 

R0.M  HA. NR  PERIOD  MIR  EICS  LOSS  CQRP  S  NO. DA  MR.M  PERIOD  RA1R  EICS  LOSS  COUP  0 


SUR  14.04  11.44  3.37  244013. 

(  377.11  271.11  04. I(  7470.471 


HTNOCMPM  ROUT  IRC 

52  QMSCO  LAKE  IRFLOUS  -  MODIFIES  PULS  METHOD 


I  STAR 

tear 

IECQR  1TAPE  JPLT 

17 

i 

III 

AOUTIK  DATA 

OLOSS  CLOSE 

AW 

IRES  ISAM  IOPT 

1.1  I.IM 

I.M 

1  1  1 

RSTPS 

AST* 

LAC  ANSKK  I 

1 

1 

1  MM  O.IM 

STORACE 

44MI.M 

732M.M  nm.lt 

845M.M  732M.M 

1S27M.M 

ZM7M.M 

OUTFLOH 

4M.M 

400.74  400.14 

1174.00  17M.N 

24M.M 

471M.M 

TSK  STOM  ISPMT 

.Ml  72IN.  I 
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HTMOCRAPH  ROUT  IK 
53  ROUTE  OUASCO  LIRE  OUTLET  FLOHS 


ISTM 

ICMP 

1ECM  1TAPE 

JPLT 

JPIT 

IRAK 

ISTACE 

11 

1 

1  I 

ROMTIAE  MTA 

1 

1 

I 

1 

OLOSS 

CUBS 

AW 

IKS  ISAM 

IOPT 

IP74P 

1ST! 

1.1 

I.IM 

I.M 

1  1 

1 

1 

1 

RSTPS 

MTR 

LAC  iFttt¥ 

I 

TSK 

STOM 

ISPMT 

1 

7 

3  I.IM 

I.IM 

I.IM 

1. 

1 

M  CONIINE  FUMS  NITN  FUNS  IT  NOSE  II 


ISTM  ICON*  1ECON  ITIFE  JPIT  JPST  I NINE  ISTACE  IIUTO 

II  2  I  I  I  I  I  I  t 
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SIN-MU  MINOFF  CONFUTATION 
JJ  KM  LOCAL  FUN  C-4 

ISTM  ICON*  IEC0M  ITME  JPLT  JPRT  IIME  ISTACE  [INTO 

II  I  I  I  I  I  1  I  I 

NTMOCMPN  MTA 


INTDC  IUNC 

THE! 

SUM 

TRSM 

TASPC 

MT10 

ISNON 

ISANE 

LOCAL 

1  -1 

1T.M 

l.M 

SIM.M 

l.M 

I.IM 

1 

I 

1 

PRECIP  MTI 

SAFE 

PRS 

Ri 

R12 

124 

R48 

872 

RI* 

l.M 

21.31 

33.M 

47.M 

33.M 

43.N 

72  .M 

74. M 

TRSPC  COMUTED  IT  THE  FROCMN  IS  .134 

LOSS  MTI 

LROPT  STM)  ILTKA  RTIOL  EMIN  STMS  NTIOK  STNTL  CNSTL  ILSHI  ITINP 

I  I.M  I.M  l.M  I.M  I.M  l.M  .34  .M  I.M  I.M 

RECESSION  MTA 

STRT8*  M.M  ORCS*  ZM.M  RTIOt*  I.M 

I  EM-0F-PSRI00  FUN 

M.M  NR.NN  PERIOD  MIN  EICS  LOSS  COM  0  M.M  HI.M  PERIOD  MIN  ETCS  LOSS  CON’  0 


SUN  14.8*  11. M  3.78  25*8. 

<  377.1  (  281. >(  H.K  711.41) 
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COMINE  HTDNOGMPHS 

5*  COMING  LOCAL  FUN  C-*  WITH  FLOH  IT  NOIE  II 

ISTM  ICMP  IECON  ITME  JILT  JPRT  HIDE  ISTACE  IIUTO 

11  2  I  I  I  I  1  I  I 


>WHHM  HIM  Util  HIHHIH  HHIHIII  HIHMMI 


NTMOCMPN  ROUTING 
37  MUTE  FUN  AT  II  TO  NOK  21 


ISTM 

ICMP 

IECON  ITME 

JUT 

JPRT 

INANE  ISTACE 

IIUTO 

21 

1 

1  1 

ROUTING  MTI 

1 

1 

1  1 

1 

HISS 

CU>S$ 

INC 

IKS  ISME 

I0PT 

IPM 

LSTI 

1.1 

I.IM 

l.M 

1  1 

1 

1 

1 

I 


7 


UK.  MRU  1 

3  I.MI  MM 


— renuit 

MM  I.  I 


SIN-MU  MUFF  CONFUTATION 

31  LOCAL  INFUN  E-7 

1  STM  1C0M  IKON  ITAPE 


JUT  JPRT  IN 


1STKE  I  AUTO 


11 

1 

1 

1 

• 

1 

1  1  1 

H1DR0CMPH  DATA 

1HT0C  IIAK 

TMEA 

SNAP 

TRSOA 

TRSPC 

RATIO 

1SN0N 

ISARE  LOCAL 

1  -1 

M.M 

l.M 

31M.M 

l.M 

I.IM 

• 

1  1 

PRECIP 

DATA 

SPFE 

ms 

14 

112 

124 

R48 

172 

014 

l.M 

21.31 

33.M 

47.M 

33.M 

43. M 

72.M 

74.M 

TMPC  CQ*UTEI  IT  THE  PNOCMN  IS  .134 


LOSS  DATA 

UOPT  STRKI  ILTKR  IT10L  EMIN  STMS  ITIOK  STITL  CNSTL  ALSNI  RTINP 

I  I.M  I.M  l.N  «.M  I.M  l.M  .30  .14  I.M  I.M 


SECESSION  DATA 

STRTO*  12*. M  0RCSN>  4M.N 


ITIOI*  l.M 


NO.M  M.M  SEA  100  MM  CICS 


EM-0F-PES100  FLON 

LOSS  COM  I  M.M  «.M  PEI  101  MIN  EICS  LOSS 


COUP  0 


SUN  14.14  11.10  3.71  122484. 

(  377.11  211.11  14.11  34M.421 


NTI 


31  MUTE  LOCAL  FLON  TO  ME  21 


R0UT1NC 


ISTM 

ICO* 

IECON 

ITAPE 

JPLT 

JPIT 

INANE 

ISTACE 

21 

1 

1  1 

ROUTINE  DATA 

1 

1 

1 

1 

LOSS 

CLOSS 

AVC 

IRES 

■SAME 

IOPT 

IP* 

LSTR 

M 

I.MI 

l.N 

1 

1 

1 

1 

1 

AST  PS 

RSTOL 

LAC 

AHSKK 

1 

TSX 

STOM 

ISPMT 

1 

4 

2 

MM 

I.MI 

I.MI 

1. 

1 

IAUT0 

I 


CONIINE  NTMOCAAPHS 
M  CONIINE  ROITTEl  FLON  NITH  FLON  AT  21 


1STAO  ICMP  1EC0N  [TAPE 

»  t  I  I 


JPLT  JMT  INANE  ISTACE  I  AUTO 


■■i 


A  AAA  AA AAAA 
• WWW WWWWww 


UHHHH 


mttMiH 


sub-area  aunorr  confutation 
11  SKIKITELES  LME  INFLOWS 

istm  ic«p  item  in n  jplt  jprt  home  istice  iiuto 


21 

1  •  4 

I 

1 

1 

i  # 

IHTK  1UNC 

l  -1 

TMEA 

74  .M 

HTMOCMPN  MTA 
SNIP  TRSOA  TRSPC 

MHO 

4.444 

ISNOU 

1 

I  SANE 

1 

LOCAL 

1 

SPFE 

ms 

PRECIP  MTI 

11  R12  124 

#48 

R72 

m 

«.M  21.3#  33.1#  47.M  35.N  45.  M  72.M  74.M 

TMPC  COMTE#  IT  THE  PIOCRM  IS  .434  , 

LOSS  MTI 

UWPT  STRKR  OLTKR  ITIOL  EMI#  STMS  RTIOK  STRTL  CNSTL  ASM  RT1W> 

•  I.##  #.##  1.4#  «.«#  I.M  I.##  .75  .15  I.M  I.## 

SECESSION  DATA 

STRTB*  254. M  QRC$M>  511.44  IT10I>  1.44 

I  EN0-0F-PERI00  FLO# 

N0.M  HR.##  PERIOD  MI#  ETCS  LOSS  CONP  0  HO.OA  HR.##  PERIOD  RAIN  E1CS  LOSS  COUP  0 


SUN  14.84  11.44  3.34  14K44. 

I  377.11  241.11  81.11  2847.231 
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MTOROCMPH  R0UT1NC 
42  SKNNEATELES  LINE  OUTFLOWS 


ISTM 

ICON# 

IEC0N 

ITIPE 

JPLT 

JMT 

INANE 

ISTME 

21 

1 

1  1 

imim  mti 

1 

1 

1 

1 

QLOSS 

CLOSS 

IVC 

IKS 

ISME 

I0PT 

imp 

LSTR 

1.1 

4.144 

«.« 

l 

l 

1 

« 

I 

NSTPS 

NSTOL 

LM 

MS KK 

1 

TSK 

STORR 

ISPRIT 

( 

I 

1 

1.444 

I.M4 

I.M# 

1. 

1 

STORACE 

I.M 

17323.M 

34751. M 

32II4.N 

114318.41 

248731.44 

243442. M 

OUTFLOW 

f.M 

353.44 

747.1# 

13M.M 

14«3.## 

13313.M 

17354.4# 

WIIHMM  4444144444  444*444444  1444444144  4444444H4 

NTDROCMFN  ROUTINC 


13  MUTE  SKNNEATELES  LINE  OUTFLOWS  TO  NOK  21 


ISTM 

ICONP 

IEC0N  ITIPE 

JPLT 

JPRT 

1NME  ISTME 

IMTO 

21 

1 

1  1 

ROUTINC  MTI 

1 

« 

1  1 

f 

! 

1 

we 

IKS  ISME 

I0PT 

1PNP 

LSTR 

man — m - i - i - i - 1 - r 

MSTPS  NSTBL  UK  MSKK  I  TSK  STORA  I  SWAT 

I  4  2  I.M4  t.m  I.W  I.  I 
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cowk  mumum 

44  am  IK  AOUTEI  LANE  OUTFUH  HITK  FLOU  AT  NOK  21 

l  STM  icar  I  ECO*  itik  jpit  jprt  imk  isiace  imto 

21  2  I  •  I  I  1  I  I 


aaaaaaaaaa  aaaaaaaaa a  aaaaaaaaaa  aa ■•■■■■■■■■ 

■■■■■■■■■■  WWWWWWWWWW  wwwwwwwwww  wwwwwwwwww  wwwwwwwwww 

SIN-MO  IUN0FF  CONPUTATtOH 

43  LOCAL  FLOS  C-7 

I  STM  ICO*  ICON  ITIK  JFLT  JPRT  IMK  ISTME  IMTO 

2111111111 


IHTOC  INK 

TMEA 

HIMOCIASM  OATA 
SNAP  TISOA  TASK 

RATIO 

I  SHOP 

ISAK 

LOCAL 

I  -1 

27.11 

l.M  31M.M  l.M 

•.IN 

1 

1 

1 

SPFE 

ms 

PRECIS  OATA 

14  112  124 

R4A 

172 

194 

S.U 

21.34 

33  .M  47.M  33.M 

45. M 

72  .M 

74.N 

TISSC  COKUTEO  IT  THE  SNOCMI  IS  . 

.934 

LOSS  MTI 

MOST  STRKR  M.TKR  ITIK  EMII  STMS  STIuK  STS  TL  CSSTL  ALSNX  RTIHP 

I  «.M  I.M  l.M  I.M  MS  l.M  .30  .14  f.M  f.M 

SECESSION  MTI 

STRT8*  W.M  MCSN>  2SS.IS  IT10N*  l.M 

S  EM-OF-KRIU  FLOS 


NO. BA  M.M  PERIOD  MM  EKS  LOSS  CONS 

M.M  M.M  SCRIM 

RAIN 

E1CS 

LOSS 

CONS  0 

SUN 

14.04 

II. N 

3.71 

33544. 

I  377.K  2*1.11  94.11  1M7. 12) 
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wwwwwwwwww  wwwwwwwwww  wwwwwwwwww  wwwwwwwwww  www wwwwwww 

CONIIK  MTMOCMFNS 

44  COM UC  LOCAL  FLOS  C-7  UITN  FLOSS  AT  UK  21 

I  STM  ICONS  I  ECU  ITAK  JPLT 

21  2  S  S  S 


IAUSSMU  AAUUSaU  aaaaaaaaaa 

W WWWWWWWWW  WWWWWWWWWW  WWWWWWWW ww 


JUT  IMK  ISTME  IMTO 

I1SS 

aaaaaaaaaa  AAAOMNNNN 
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•OUT  IB 


47  R0UT1NC  TO  MODE  22 


ISTAS 

ICONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

22 

1 

A 

A 

1 

1 

1 

1 

ROUT INC  DATA 

SLOSS 

CLOSS 

AVC 

IRES 

ISAAC 

I  OPT 

IPNP 

LSTR 

1.1 

•  .AM 

I.W 

1 

1 

1 

1 

1 

NSTPS 

NSTX 

LAC 

ANSAR 

I 

TSA 

STORA 

ISPRAT 

1 

4 

1 

I.M4 

I.W 

A. AM 

1. 

1 

**********  **********  **********  <*<•**«*<  ********** 
SUO-AREA  RUNOFF  CONFUTATION 

40  LOCAL  FUN  E-0 

ISTAO  ICON*  IECOH  ITAPE  JPLT  JPRT  INANE  ISTACE  I AUTO 


22 

1 

1  1 

1 

1 

1  1  1 

I NT DC  IUHC 

1  -1 

TAREA 

4S.W 

SNAP 

I.W 

HTOROCRAPH  DATA 
TRSDA  TRSPC 

51M.M  I.W 

RATIO 

I.IW 

ISMON 

1 

I  SAME  LOCAL 

1  « 

SPEC 

PUS 

14 

PRECIP  OATA 
■12  R24 

R48 

R72 

R44 

I.W  71.31  33. AA  47.M  S3.M  45.M  72.M  74.M 

TASK  CONFUTED  IT  TIC  PROCRAN  IS  .434 

LOSS  DATA 

LMPT  STANS  DLTKA  ITIOL  ERAIN  STANS  IT  ION  STRTL  CNSTL  ALSN1  AT  INF 

I  I.M  I.M  I.W  I.N  I.M  l.M  .31  .14  I.M  AM 

accession  data 

STATS*  121. M  OACSN*  4M.M  RTIOA*  1.41 

A  END-OF -PERIOD  FLOS 

NO.OA  M.NN  PEA10D  AAIN  ETCS  LOSS  CONP  A  NO.OA  HR.NN  PERIOO  RAIN  EICS  LOSS  COM*  0 


SUN  14.04  11.00  7.70  122145. 

<  377.11  211. I (  44.1(  3437.331 
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CONIINE  HTOROCAAFHS 

44  CONIINE  ROOTED  RON  AW  LOCAL  RON  AT  NOSE  22 

IOTAS  ICONP  I EC ON  ITAPE  JPLT 

22  2  III 


mmm. mm mmmmm  a aa ■■■■ a  a  a 

WWWWWWWWWW  WWWWWWWWWW 


JPRT  INANE  ISTACE  IAUTO 

1111 
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NTOAOCAAPN  ROUT  INC 
71  MLSNINSNILLE  POOL  -  N00IFIE1  PULS  N2TH0I 
ISTAO  ICONP  ICON  ITAPE  JPLT 

•  •  n 


mmmmmmmmmm  mmmmmmmmmm 

WWWWWWWWWW  WWW wwwwwww 


JPRT  INANE  ISTACE  IAUTO 

m  *  *  m 


U 

i 

t  1  '  T 

ROUTING  DATA 

• 

i  * 

i 

OLOSS  CLOSS 

AVC 

IRES  ISANE  I0PT 

IPHP 

LSTR 

l.l  I.M* 

I.M 

1  I  i 

« 

« 

NSTPS 

NSTDL 

LAC  AHSKK  I 

TSM 

STORA  ISPRAT 

I 

« 

1  l.H*  It** 

I.M* 

3251.  1 

STORACE 

3251.1* 

5AH.M  S4M.N 

IMM.M  U7H.M 

IMM.M 

17MU.M 

2MM.M 

2MM.M 

3MM.M 

OUTFLM 

3M.M 

MM.M  4**i.M 

AM*.**  IMM.M 

I2IM.M 

IMM.M 

IS3M.M 

144M.M 

17M*.M 

■  ■■■■■WWW 

W WWW WWW WWW 

hiwum 

HHHtIN 

HTKOCRAPH  ROUTING 

71  ROUTE  FLU  TO  NODE  24 

» 

ISTAO 

ICONS’ 

IECU  ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUT0 

24 

l 

1  1 

RUT  INC  DATA 

1 

1 

1 

1 

1 

OLOSS 

CLOSS 

AVC 

I AES  ISANE 

I0PT 

IPHP 

LSTR 

M 

I.M* 

t.M 

1  I 

1 

1 

1 

NSTPS 

NSTDL 

LAC  AHSMK 

1 

TSM 

STORA 

ISPSAT 

1 

« 

1  I.M* 

I.M* 

I.M* 

1. 

1 

■ ■■■■■■■ « ■  ■■■■■*■■■■  ■*■■■■■*■■  »■■«» ■««« « 
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SUt-AREA  RUNOFF  COUNT  AT  10* 

72  IMF LOU  TO  0TISC0  LAME  C-3 

ISTAO  ICOMP  IEOH  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

23  I  I  I  I  I  1  «  I 

HTDROCSAPK  OATA 


IUNC 

TAUEA 

SNAP 

TRSOA 

TRSPC 

RATIO 

ISNU 

ISAM 

-1 

42.71 

I.M 

3IM.M 

I.M 

I.MI 

1 

1 

PRECIP  DATA 

SPFE 

PHS 

B4 

R12 

R24 

RAO 

R72 

196 

I.M 

21.5* 

33.M 

47.M 

55.M 

4S.M 

72  .M 

74. M 

TRSPC  CIWUTEO  IT  TIC  PROCMM  IS  .734 

LOSS  DATA 

LROPT  STRICS  ALIKS  ST  IX  EMIN  STMS  ITIOM  STRTL  CNSTL  ALSNI  RTINP 

I  I.M  I.M  l.H  I.M  I.M  l.M  .75  .15  I.M  |J 

SECESSION  DATA 

strto*  ti.m  orcsn>  3ii.il  mot-  i.m 

•  EN0-0F-PERI0D  FLU 


NO.M  NI.NN  PERIOD  MIN  EICS  LOSS  COM  1 

NO.M  NR.M  PEIIM 

MIN 

EICS 

LOSS 

CUP  0 

SUN 

14.04 

11.44 

3.37 

57021. 

(  377.H  Ztl.K  14.)  (  1437.51) 
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AAAAAAAAAA 
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HTDROCOAPM  ROUTING 


73  OTISCO  LAKE  OUTFLOW  -  MODIFIED  PULS  METHOD 


1ST  At 

I  COMP 

IEC0N 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

1AUT0 

23 

I 

1 

0 

0 

0 

1 

0 

0 

ROUT  INC  DATA 

OLOSS 

CLOSS 

AVC 

IRES 

ISAK 

I0PT 

IPMP 

LSTR 

0.0 

0.000 

1.00 

1 

1 

0 

0 

0 

NSTPS 

WTOL 

LAC 

RHSKK 

I 

TSK 

ST0RA 

ISPRAT 

0 

0 

0 

0.000 

0.000 

0.000 

10300. 

0 

S  TO*  ACE 

10400.00 

45700.00 

21800.00 

52300.00 

23900.00 

58800.00 

24100.00 

45300.00 

28300.00 

30500.00 

32400.00 

34800.00 

37000.00 

39i00.00 

0UTFL0V 

200.00 

7040.00 

200.00 

18100.00 

200.00 

33700.00 

200.00 

53200.00 

200.00 

400.00 

900.00 

1400.00 

2000.00 

2000.00 

AU1AIUAA  ■■■■■■■■■■  illUAUU  mnnm  «m««un 
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HTDROCRIPH  BOUT  1 1C 

74  ROUTE  OTISCO  LAKE  OUTFLOW  TO  KOBE  15 


ISTA8 

I  COMP 

IEC0N 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

I  AUTO 

25 

t 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

0LJSS 

CLOSS 

AVC 

IRES 

ISAME 

IOPT 

IPMP 

LSTR 

1.0 

0.000 

0.00 

0 

I 

0 

0 

0 

NSTPS 

NSTDL 

LAC 

AMSKK 

I 

TSK 

ST0RA 

ISPRAT 

0 

10 

4 

0.000 

0.000 

0.000 

0. 

0 
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SUB-AREA  RUNOFF  COMPUTATION 
T5  IMF  LOU  INTO  8N0N8MA  RESERVOIR  C-4 

ISTAfi  I COMP  IEC0M  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 


24 

0  0  0 

0 

0 

1 

0 

IHT0C  IUHC 

1  -1 

TOOEA 

41  JO 

HTDR0CRAPH  DATA 
SNIP  TRS0A  TRSPC 

0.00  5I00.H  0.00 

RATIO 

0.000 

ISM0U 

0 

ISAME 

1 

LOCAL 

0 

SPFE 

PMS 

PRECIP  DATA 

R4  R12  R24 

R48 

R72 

R94 

0.00  21.50  33.00  47.00  55.00  45.08  72.00  74.00 

TISPC  COMPUTES  01  THE  PROGRAM  1$  .034 


LMPT  STRXR 

0  0.00 

LOSS  OATA 

OLTKR  RTI0L  QUIN  STRKS  RTI0K 

0.00  1.00  0.00  0.00  1.00 

STRTL 

1.90 

CNSTL 

.04 

ALSMI 

0.00 

NT  IMP 

0.00 

RECESSION  OATA 

STRT8*  250.00  8RC$N>  304.41 

RT10R*  1.40 

0 

NO. BA 

M.INI  PERI00 

EN0-0F-PEII00  FL0U 

00 IN  EKS  LOSS  COMP  t  NO.SA 

MR  .ON 

PER100 

RAIN 

EICS  LOSS  COM’  0 

SUN  H.U  11.41  4.24  83772. 

1  377.11  249.11  1*8.11  2372.141 


STORAGE 

OUTFLOW 


IWNiW 


74  ROUTE 


HHHHN 

HYSROCRAPN  ROUTIHC 
RESERVOIR  -  R0RIFIE8  PUIS  NETNOO 


ISTM  ICON 

I ECO*  ITRPE  JPLT 

JPRT 

INANE 

1ST  ACE 

IAUT0 

24  1 

1  f  1 

( 

1 

4 

( 

ROUTING  ORTA 

OLOSS  CLOSS  «VC 

IRES  ISANE  I OPT 

IPHP 

LSTR 

M  I.N*  I.N 

1  1  ( 

* 

4 

USTPS  NSTSL 

LAC  ANSKX  1 

TSX 

STORA 

ISPRAT 

1  f 

•  I.N*  I.M* 

4.444 

(. 

* 

4.4* 

1N.N  7N.N 

1984.84  3544.44 

7944. N 

18244. 44 

222*4.(4 

274(4.4* 

325M.M 

434N.fl 

523N.N  422N.M 

721M.M 

8I.N 

43*. If  44*. H 

884.44  147*. 44 

142*. f* 

177*. N 

1844.44 

2(44.4* 

2111. M 

42M.N 

134M.M  28444.  M 

447*4.44 

ItHHIiM 
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HTDROCRAPH  ROUTING 

77  ROUTE  ONONSACA  RESERVOIR  OUTFLOWS  TO  NOSE  25 

ISTM  ICON 

I  ECO*  ITRPE  JPLT 

JPRT 

INANE 

1ST AGE 

IAUTO 

23  1 

I  (  4 

( 

1 

( 

( 

ROUTING  DATA 

OLOSS  CLOSS  RVC 

IRES  1SAME  I OPT 

IPN 

LSTR 

*4  t.Mt  4.4* 

1  1  * 

( 

« 

WSTPS  NSTRL 

UK  A49SKK  I 

TSX 

STORA 

ISPRAT 

(  R 

3  4.4*4  *.(M 

(.4*4 

f. 

( 

11111AAAAA 
•  ■fflfflrt 

RAAiiAIAil 

Vllllll WWW 

araaraaaaa 

■MffTfftf 

tHHNMI 

CONIINE  HTOROGRAPHS 

7t  COMBINE  ROUTES  FLOW  WITH  FLOW  AT  HOOF  25 

ISTM  ICON 

I ECO*  ITRPE  JPLT 

JPRT 

INANE 

ISTAGE 

IAUTO 

a  l 

0  1  « 

f 

I 

« 

i 

lliilll BMW 
■wfwwfftff 

**■*111191 

i ■ ■ **■■■■ * 

niTiTiiii 

— — — > 

iAAAAAUAl 

■*■***■111 

SUMAEA  RUNOFF  CONPUTRTISW 

79  UXRL  INFLOW  C-3 

ISTM  ICON 

I EC ON  ITRPE  JPLT 

JPRT 

INANE 

ISTAOE 

IAUTO 

IS  ( 

I  R  « 

( 

I 

« 

( 

HTOOOCOAPH  DATA 


IU44C 

TAAEA 

SNAP 

TRSOA 

TRSPC 

RATIO 

ISNU 

ISAAE 

-I 

1I2.M 

l.M  SI  M.M 

l.M 

«.M4 

1 

I 

FRECIF  DATA 

SFFE 

pus 

R4 

R12 

RZ4 

R48 

R72 

R44 

l.M 

2  l.M 

33.M 

47.M 

55.M 

43. M 

72. M 

74. M 

TASK  COMPUTED  II  THE  PAOCMN  IS  .134 

LOSS  DATA 

llflPT  STM  ILTKR  ITIOt  EMIN  STWS  AT  ION  STRTL  CNSTL  ALSNI  RTIM> 

I  I.M  I.M  l.M  I.M  I.M  l.N  l.ZS  .«A  «.M  l.M 

SECESSION  DATA 

STATS'  Z3l.il  QRCSi'  5M.M  RT 1M-  l.il 

I  EOO-OF-PERIOO  FLON 


NO. DA  M.M  PERIOD  MII  EICS  LOSS  CONF  0 

NO.OA  M.M  PERIOD 

RAIN 

EICS 

LOSS 

CONF  0 

SUN 

14.04 

11.77 

4.18 

124445. 

(  377.11  274.11  lf4.ll  3544.411 


mamummammm.  mmmmmmmmmm  tlllllllll  uiiumiia 

llllflffti  www  ■  vv  ■  ill  iTiiiiifit  fftnnvtt  fftffffftf 

COMBINE  MTDROCAAFNS 
M  COMINE  MUTED  FUNS.  LOCAL  IIFUM 

I ST AO  ICONP  IECON  ITAPE  JPLT  JPOT  INANE  ISTACE  IAUT0 

23  2  I  I  I  I  1  I  I 

AAAAIAA1A1  iAAAAlAAU  mnnm  m  a  am  m  mm  m  mm  AlAAiAAAIA 

W  WWW  WwW  WWW  WW  WWWwWW  WW  W  W  W  WWW  WW  WW  W  WWW  WWW  WWW  WWWwwwwwww 

SOI -AREA  RUNOFF  CONFUTATION 

II  LOCAL  FLON  C-l 

I  ST  AO  ICO*  IECON  ITAFE  JPLT  JFOT  INANE  ISTACE  1AUT0 


23 

III 

1 

0 

l 

0 

INTDC  UMC 

I  -1 

TAREA 
72. M 

HTDR0CR4PH  DATA 
SNAP  TRSOA  TRSPC 

l.M  51N.M  l.M 

RATIO 

f.MI 

I  SHOO 

0 

ISAM 

I 

LOCAL 

0 

SFFE 

PHS 

FRECIF  MTA 

R4  R12  R24 

048 

072 

044 

I.M  21.SI  33.M  47. M  35.M  45.M  72.M  74.M 

TtSFC  CONFUTED  IT  THE  PROCRAN  IS  .434 

LOSS  DAIA 

LROFT  STM  DLTNI  RTIOL  ERAIN  STWS  RTION  STRTL  CNSTL  ALSNI  ITINF 

I  I.M  I.M  l.M  I.M  I.M  I.M  I.M  .14  I.M  I.M 

RECESSION  DATA 

STATS'  231. M  0NCSN>  3N.M  ITIOR'  I.M 

I  ENt-OF -PERIOD  FLON 

M.M  M.NN  FERIM  MM  EICS  IMS  CMF  0  M.M  HR.RN  FERISO  MM  EICS  LOSS  COIPR 


M  LOCAL  FUN  (£-»!  «T 


V 


IHIOC 

1 


IUHC 

-1 


icon  iecoh  tuft  jpli  jnt  mme  istace  uuro 


27 

f 

f 

1 

f 

I 

1 

UTMOCMM  MU 

UREA 

s me 

TRSM 

USPC 

MT10 

1SM0H 

1SME 

37.M 

f.M 

J1M.M 

f.M 

I.M# 

1 

1 

fRECIf 

MU 

MS 

R4 

112 

124 

848 

172 

814 

2i  .* 

33.M 

47.M 

55.M 

43.M 

72  .M 

74.M 

tMfC  COMUTED  It  IK  FROCRM  IS  .134 

LOSS  MU 

LROPT  SUKR  ILTKft  RTIOL  EMU  STMS  RT10K  STITL  CttSTL  ALSlII  RTIHP 

I  I.M  t.M  l.M  I.M  I.M  I.M  .9*  .It  I.M  I.M 

RECESS  ION  MU 


STRTO* 

1M.M  8RCSR> 

1M.M 

RTI08* 

1.41 

1 

em-of-pbiim  non 

I0.M  NR.M  fain 

MU  EICS 

LOSS  COM  8 

M.M 

HR. HI 

faioo  Mil  EICS  LOSS 

SUM  14.84  11. M  3.78 
(  377.U281.X  14.11 


IHHtWI  MIIWMH  HIIIIUII  INMNHI  IIIIHHII 


HTMOCRifH  R0UT1IK 


87  ROUTE  LOCH 

FLOU  E-1 

TO  ROM 

i  a 

ISTM 

(COM 

I  ECO* 

I  UK 

JUT 

JPRT 

IRAK 

ISTACE 

IAUTO 

a 

I 

1 

1 

I 

1 

1 

1 

I 

ROUTUC  MTA 

OLOSS  CLOSS 

UK 

IKS 

ISME 

10PT 

IMP 

LSTR 

14  f.MI 

f.M 

1 

t 

f 

1 

I 

KTfS 

IST0L 

UK 

ANSI! 

I 

TSK 

STOM 

ISPMT 

1 

3 

1 

I.M! 

I.M#  1 

I.M# 

f. 

1 

STATION 

a>  PLAN 

1.  RT10  1 

0UTFL0H 

It. 

11.  11. 

17. 

17. 

37. 

148. 

235. 

281. 

sa. 

1S41. 

2111.  1104. 

114. 

473.  1 

151. 

173. 

74. 

37. 

a. 

27. 

a.  25. 

24. 

22. 

21. 

a. 

a. 

11. 

18. 

17. 

II.  IS. 

IS. 

14. 

13. 

13. 

12. 

12. 

it. 

KM  4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUK 

CFS  2111. 

2948. 

1412. 

734. 

1348. 

CHS 

41. 

so. 

4S. 

21. 

US. 

LICKS 

.51 

1.41 

2.22 

2.34 

M 

13.N 

4f.1I 

st.a 

51.82 

AC-FT 

If  IS. 

3177. 

4371. 

4445. 

TIM  CM 

1233. 

3111. 

33M. 

5731. 

STIT10R 

21.  PUR  1.  RTIO  2 

a. 

MW* 

a. 

•Ml 

34. 

Mil 

a. 

OUTFLOH 

a.  75.  337. 

MSI  «P1*  All 

in. 

1 1* 

991. 

1154. 

r* 

COUP  0 

44874. 

1327.32) 


WToT  ' 

— mr. — 

ITT. - 

— 

~  -  TWT - 

dl. 

54. 

32. 

49. 

47. 

45. 

43. 

41. 

39. 

37. 

34. 

34. 

32. 

31. 

29. 

a. 

27. 

24. 

24. 

23. 

23. 

PEW 

4-HOW 

24-HOW 

72 -HOW 

TOTAL  VOLUME 

CFS 

4221. 

4*94. 

3213. 

1449. 

10734. 

CMS 

ia. 

114. 

01. 

42. 

531. 

INCHES 

1.03 

3.22 

4.43 

4.71 

NN 

24.14 

01.03 

112.8 

119.45 

OC-FT 

2031. 

4334. 

0740. 

9291. 

nous  a  i 

230. 

7137. 

10700. 

11440. 

STATION 

a>  PL4M  1.  0TI0  3 

OUTROM 

40. 

47. 

44. 

43. 

41. 

93.  421. 

500. 

499. 

13a. 

3072. 

5274.  4144. 

2491.  1102. 

447.  432. 

18. 

92. 

71. 

40. 

0. 

42. 

51. 

54. 

54.  51. 

49. 

47. 

44. 

42. 

40. 

39. 

37. 

35. 

3).  32. 

30. 

29. 

a. 

PEW  4-HOW 

24-HOW 

72-HOW  T0T4L  VOLUME 

CFS 

5274. 

51M. 

4004. 

1034. 

234». 

CMS 

141. 

10. 

113. 

52. 

443. 

inches 

1.29 

4.03 

5.54 

5.09 

MM 

32.41 

102. a 

140.49 

149.54 

OC-FT 

2539. 

7942. 

10925. 

11413. 

TNOWCUN 

3131. 

1797. 

13475. 

14325. 

STATION 

a>  PUM  l.  NT  10  4 

57. 

54. 

8.  52. 

OUTROM 

50. 

112. 

50. 

70. 

039. 

1504. 

4444. 

4331. 

5157.  21*1.  1 

1411. 

777. 

519. 

222. 

111. 

8. 

01. 

a. 

74.  71. 

47. 

44. 

41. 

59. 

54. 

S3. 

51. 

40. 

44.  44. 

42. 

40. 

a. 

37. 

8. 

34. 

PEW  4-HOW 
CFS  4331.  4144. 

OK  171.  174. 

macs  1.54 

MM  39.0 

OC-FT  3044. 

nous  CUN  3750. 

24-HOW 

400. 

134. 

4.03 

122.74 

9531. 

11754. 

72-HOW 

2203. 

42. 

4.45 

160.83 

13109. 

14170. 

TOTAL  VOUME 

am. 

714. 

7.07 

171.47 

13134. 

17110. 

STATION  2t>  PUS  li  RTIO  5 


OUTROM 


74. 

75. 

73. 

70. 

44. 

149. 

474. 

940. 

1110. 

2112. 

4195. 

0441.  7142. 

3104. 

1011.  1 

1034. 

412. 

294. 

140. 

114. 

10. 

10. 

11. 

14. 

10. 

04. 

02. 

70. 

74. 

71. 

40. 

0. 

42. 

51. 

54. 

54. 

51. 

41. 

47. 

0. 

PEW 

4-HOW 

24-HOW 

72-MOW 

TOTOL  VOLUME 

as 

0441. 

0112. 

4407. 

2137. 

37473. 

CM 

231. 

232. 

101. 

0. 

1141. 

INCHES 

2.04 

4.44 

0.04 

9.42 

MM 

52.31 

10.0 

2S.11 

239.8 

OC-FT 

4042. 

1270. 

17471. 

10502. 

msaciN 

SOU. 

15475. 

2150. 

229a. 

STATION  Mi  PUN  1.  RTIQ  4 


OUTRUN 


43. 

44. 

41. 

17. 

13. 

187. 

842. 

1175. 

1348. 

244*. 

7744. 

11331.  44a.  4412.  2344.  1 

1245. 

844. 

378. 

184. 

142. 

134. 

in. 

in. 

111. 

112. 

117. 

M2. 

41. 

43. 

84. 

A3. 

II. 

77. 

W. 

71. 

47. 

44. 

41. 

31. 

34. 

PEAK 

4-NOUR 

24-MOUI 

72-HOUR 

TOTAL  VOLIME 

CFS 

1*331. 

11241. 

MP4. 

3472. 

44841. 

OB 

244. 

241. 

227. 

114. 

1324. 

INCNES 

2.37 

S.R5 

U.N 

I1.M 

M 

43.34 

214.37 

281.38 

244.12 

ac-ft 

3177. 

13R83. 

21849. 

am. 

THUS  ail 

4243. 

14344. 

24431. 

28431. 

ulialim  U1AUNAU  aiAAAUAu  ■■■■■■■■■■  tniiiim 

iffffNHH  vnvvvvvn  wiiiwiffi  ffifiiffff 

CONIINE  NTMOCAAPHS 

m  cohue  nhmcraphs  at  a 

I  ST  At  ICMP  IECON  ITAPE  JPLT  JPIT  INK  ISTACE  IAUTO 

a  z  i  «  «  i  i  i  i 


SIN-AREA  RUNOFF  CONPUTATIM 

n  UNIONS  TO  MACE  CANAL  FMR  EASTERN  ENO  OF  RASH  (C-2) 

I  STM  ICMP  IECM  ITAPE  JFLT  JPIT  IRAK  ISTACE  IAUTO 


n 

1  1  1 

1 

1 

1  1  1 

urns  line 
•1  1 

TAREA 

1M.M 

NTDROCRAPH  RATA 
SNIP  TRSOA  TRSPC 

I.M  31M.N  I.M 

RATIO 

f.MA 

ININ 

1 

I  SAKE  LOCAL 

1  1 

■  ujuaua  iuiuiui  a  ■  ■■■■■■  ■  a  aagAuaua  ANAAUNNU 

VTVVTWVTV  fwwwwffwff  IfTftwfWf"  VVTVTTVTVT  f  f  WWW  III 

MIMSCNAPH  ROUTINC 


M  MITE  FUN  AT  «0E  »  TO  ROK  M 


ISTAO 

ICMP 

IECM 

ITAPE 

JFLT 

JPIT 

IRAK 

ISTACE 

» 

1 

1  1 

■OUT  UK  MTA 

1 

1 

1 

1 

ILMS 

CLASS 

AVC 

IKS 

UAK 

IKT 

IMP 

isn 

M 

MM 

I.M 

1 

l 

1 

1 

i 

■TPS 

•m 

LAC 

Msn 

I 

TStC 

ST ORA 

I  SPRAT 

1 

7 

3 

I.MA 

MM 

I.M 

1. 

1 

S UO-ttEA  WMF  COWUTAT10A 


11  LOCAL  1MFLQU  0-4 

I  STM  tear  ICCOM  itik  jolt  jp«t  imm  istace  into 


u 

l  i 

1 

1 

1 

1 

1 

OTMOSMPN  OATA 

IHTK  IMS 

TAKA 

SMP  TMM 

TISFC 

MTIO 

ISOM 

ISAM 

LOCAL 

t  -l 

Stl.ll 

I.M  SIM.N 

I.M 

4. MO 

1 

1 

1 

FICCIF  MTA 

SAFE 

ms 

04  lit 

B4 

140 

172 

114 

Ml 

11.31 

33.M  47.M 

33.N 

45. M 

72.M 

74.M 

TMK  COMUTEO  it  TIC  IWM  IS  .1)4 

LOSS  MT4 

UMPT  STM  MTU  IT  in.  EMII  STMS  IT  1 01  STtTL  CKTl  4LSAI  RTIHP 

I  *.M  Ml  t.«  I.M  |.N  l.M  .t)  .14  Ml  I.M 

KCESSION  MT4 

snn>  m.m  m»  3141.00  itio»«  i.u 

i  em-of-pe*ioo  flou 


M.M  M.M  PERIOD  MU  EKS  LOSS  COM  I 

m.m  m.m  palm 

MM 

E1CS 

LOSS 

CMP  t 

SIM 

14.04 

11. M 

3.71 

411577. 

(377.11  Ml. )(  M.II113M.11I 


CMUE  HTMOCMPNS 
It  CMUK  LOCAL  FLU  UlTN  MU  TO  FUM 

UT«  ICMP  I  SON  ITK  AT  AT  UK  ISTME  INTO 

Mtlllllll 


NTNOCMPH  MUTIM 


1J  MUTE 

i 

s 

1 

31 

1STM 

tear 

item 

ITOPE 

JUT 

JPtT 

IMM 

ISTACE 

I  AUTO 

31 

i 

i 

1 

1 

1 

1 

1 

1 

MUTIM  MTA 

non 

CUSS 

m 

IMS 

IMM 

I0PT 

I  PM 

LSTR 

M 

MM 

l.M 

0 

1 

1 

1 

1 

MIPS 

MUL 

US 

MS« 

1 

Ttt 

ST0M 

ISPMT 

1 

1 

1 

MM 

MM 

4.000 

1. 

1 

MAMA  MMFF  CMPVTATIM 


M  LOCAL  FIM  ►) 


T  MFC  C0MUTE1 II  TIC 


istm  tear  lum  itafe  jflt  jprt  imme  istacc  iauto 

it  i  i  i  i  i  t  i  i 

NTM0CR4FH  MT« 

IMTK  IINC  T4AEA  SMI  TKM  TUSK  MTIO  ISMHI  ISME  LOCAL 

I  -1  144. M  I.M3IN.M  t.M  f.444  «  l  | 

frecif  nr* 

w  *  M  III  124  148  172  m 

I.M  21.31  33.M  47.M  33.M  45.14  71.11  74.M 

IFMCMI1S  .134 


LOSS  Mil 

1*»T  snu  cm  STIOL  emu  st*s  rtiok  strtl  c«tl  csm  rtiif 

I  Ml  I.M  l.M  I.M  I.M  l.M  .23  .44  I.M  I.M 

Kcasioi  MI* 

STITI*  324.M  0RC$*>  1IM.M  RTIOR.  2.M 


I  EU-OF-FERIOO  FLOS 

M.M  M.M  FER100  Mil  CICS  LOSS  COM  I  ID.M  M.M  FEJIOC  Mil  EICS  LOSS  COM  0 


14.14  ll.M  3.70  174724. 

(  377.11  211. )(  14.1(  3444.32) 


CmiC  NIMOCMMS 
43  COMIC  LOCAL  FLOH  I1TN  F10H  IT  IOC  31 

IITM  ICOM  IEC0I  ITME  JPLT  JUT  IMC  ISTACE  IAOTO 

11  2  f  I  I  I  I  I  I 


SW-ACA  AUMFF  C0MVTATI0I 


H  LOCAL  FLOV  0-2 


ISTM  ICOM  IECOI  ITME  JUT  JFM  IMME  ISTACE  IAUTO 


IIMOOMN  MTA 

UTK  INK  TAMA  SMP  TOM  TASK  RATIO  l  SHU  ISAM  LOCAL 

I  -I  145.M  I.MSIN.M  l.M  I.4M  I  I  | 


FRECIF  MTA 

S4FE  MS  14  112  124  144  R72  194 

, _ _ *»•»  *>.*»  «■*»  M.M  4S.M  72.M  74.M 

TASK  COMUTEJ  IT  TC  FMCMA  II  .134 

URS  MTA 

IMPT  STM  CUR  OTIC  EMU  STM  riM  STITl  CttTL  CSII  RTIM 

I  l.M  141  l.M  l.M  Ml  l.M  .23  .M  l.M  l.M 

CCESSIMMTA 

snn>  2M.M  MOM  IN.M  MW  l.M 


I 


BMF-fOIM  FIM 


SIM  14.lt  U.M  3.71  134312. 

(  377.X  111. >(  tt.XM4S.9t) 


aaaaaa aa«  A  a aaaAMMaaa  lliiinm  aj«uAAaaA 

VtVnVftVt  vttvttffti  iffifitfii  ttfifiifii  ntrvTTnt 

COMINE  HTIIOSUMS 

t7  CM  UK  LOCAL  FLM  1-2  HIM  FUN  IT  MK  31 

i stm  tear  iicm  itme  jut  jmt  imk  istke  iauto 

31  2  I  I  I  I  1  I  I 


IAIAA4AAAA  AUUA4AAA  MttAUAAl 

vivtvtnvv  ivtvvvvvvt  ivTTVTTvvv  nil  flwWwi  wtvttttvt 

SHI -MCI  MMSFF  COMPUTATION 

N  LOCAL  FUH  1-1 

1STM  ICMP  IECIN  ITME  JFLT  JMT  INANE  ISTKE  IAUTO 


31 

1  1  1 

• 

1 

1 

1 

UK 

•1 

TMEA 

ai.M 

HTMKAMH  MTI 
SAM  TKM  TMPC 
I.M  SIM.M  I.M 

Ml  10 

I.MI 

ISHOH 

1 

1SME 

1 

LOCAL 

1 

SAFE 

MS 

mev  mti 

It  112  R4 

140 

172 

tti 

f.M  21.31  33.M  47.M  SS.M  IS.H  72.H  74.N 
TMPC  COMTE!  IT  TIC  MOCAM  IS  .t34 

LKSMTA 

LAMT  STM*  M.TU  ITIOL  SIAM  SMKS  BTIOK  STITL  CNSTL  ILSMI  (TIP 

I  I.M  I.M  I.M  I.M  «.«  t.N  .»  .At  I.M  I.M 

SECESSION  OITA 

trm-  m.  m  mm-  zm.h  no*  i.t# 

I  ES-0F-FEA10I  FLOH 

M.M  M.M  MAIM  AAIH  ECS  LOSS  CM  1  M.M  NUN  PEHN  MIN  EICS  LOSS  CM  A 


SHI  I4.lt  U.M  3.71  341718. 

(  377.X  ai.X  tt.XIR44.7ll 


tt  COMIC  LKAL  FUH  l-t  HITH  FUH  IT  Ml  31 


ISTM  I  CM  1ECM  ITME  PIT  JMT  II 

II  2  I  I  I  I 


C  ISTKE  IAUTO 

I  I  I 


CUWIRTTUI 


1M  U KIL  FUN  D-3 

I  STM  I  COM  IEC0M  ITAPE  JPLT  JMT  INME  ISTKE  1AUT0 


31 

1  0  1 

0 

0 

1 

0 

IWDC  INK  TMEA 

I  -1  240.00 

HTDR0CMPH  MTA 
SNAP  TRSSA  TRSPC 

O.M  3100.00  0.00 

RATIO 

0.000 

ISNW 

0 

ISANE 

1 

LOCAL 

0 

SOFT  MS 

0.00  21.30 

TUK  C0CUTE0  IT  THE  MOCOM  IS  .034 

MECIP  OATA 

14  112  124 

33.00  47.00  33.00 

140 

43.00 

172 

72.00 

104 

74.00 

LOSS  OATS 

LOOT  STHtt  UTKO  IT  IX  EMIN  STMS  8TI0K  STITl  CNSTL  ALSRI  OTIC 

0  0.00  0.00  1.00  1.00  Mf  1 .00  .23  .03  0.00  0.10 

■ECESSIOM  MTI 

surra*  344.00  oocsn*  2000.00  itioo*  1.40 

I  EM-OF-PERIM  FUN 


M.00  NN.NN  PCRIOl  MIN  EKS  LOSS  COCO 

M.M  NO.M  PEIIOO 

MIN 

EICS 

LOSS 

CSC  0 

SUN 

14.04 

11.34 

3.30 

343323. 

(  377.)<2t4.M  04.) (10243.03) 


Hmillll  HHMMH  HHWM  HHIHIH  HHHHH 

CONIINE  NTMOCMFHS 

101  CONIINE  LOCAL  0-3  NITH  FL0H  AT  N0K  31 

I  STM  (COM  IEC0N  IT  ARE  JUT  JMT  INME  ISTACE  IMTO 

31  2  0  0  0  0  1  0  0 


NIIIIWII  IIHHUII  MHMHM  HIIIIHII  mHHMI 

NTDMCMM  ROUT  INC 


102  (ME INI  LAC  OUTFLOW  IT  M0IFIEI  POLS  KTH00 


I  STM 

ICOHP 

ICON 

ITAPE 

jut 

JMT 

INME 

ISTACE 

I  AUTO 

31 

1 

0 

0 

0 

0 

I 

0 

0 

MUTING  OATA 

OURS 

CURS 

AW 

IRES 

ISAM 

I0PT 

IMP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

MTX 

LAC 

ANSXK 

I 

TSN 

STORA 

ISPMT 

0 

0 

0 

0.000 

0.400 

0.000  470000. 

0 

STMACE  442000.il  4330M.04  444000.00  434000.00  400000.00  733001 .M  004000.00  043M.00  0.00 

mooo.oo  1130000.00  umom.oo 


0UTFUN  1040.00  10M.OO  2000.00  4000.00  4000.00  0000.00  100M.00  11000.00 

2710M0  44700.00  114400 JO 


■  mwwn  - - twwmi 1 

KTDADCAAPM  ROUTING 
in  nun  nous  to  mk  32 


1.1 


ISTAS 

I  COMP 

I  ECO* 

ITAPE 

JPIT 

JPRT 

INANE 

ISTACE 

I  AUTO 

32 

I 

1 

1 

1 

1 

l 

1 

1 

ROUTING  DATA 

CUSS 

AVC 

IKS 

I  SANE 

I0PT 

IPNP 

LSTR 

l.M 

l.M 

1 

I 

1 

1 

1 

MSTFS 

KTOL 

LAC 

ANSKX 

I 

TS4C 

STORA 

ISPMT 

1 

1 

1 

l.M 

l.M 

l.M 

1. 

1 

SUI-AREA  RUNOFF  COMPUTATION 

104  LOCH.  FUN  D-4 

ISTAO  1C0IP  I  ECU  I  TAPE  JPIT  JPRT  INANE  ISTACE  IAUT0 

32  I  I  I  I  f  1  I  I 

HTOROCRAPH  MT« 


uric  iuhc 

TAREA 

SNAP 

TRSM 

TRSPC 

RATIO 

ISNOU 

ISANE 

LOCAL 

i  -i 

20.0 

1.0 

510.0 

l.M 

l.M 

1 

1 

1 

PRECIP  MTA 

SPFE 

ms 

14 

R12 

R24 

R4I 

R72 

R04 

l.M 

21.0 

33.0 

47.0 

53.0 

0.0 

72.0 

74.0 

TOOK  CO0UTEI  IT  THE  PROGRAM  IS  .034 

LOSS  MT4 

UKPT  STM  OLTKA  niOL  EMIN  STKS  IT10K  SIATL  CNSTL  4LSNI  RUMP 

f  IN  I.M  l.M  I.M  4.M  t.M  .SO  .14  f.W  f.M 

RECESSION  MTR 

STRTO*  71. H  0RC9M  211.40  RTI0R>  l.M 

f  EID-OF -FER10I  FUN 

NO.M  m.M  PERM  AM*  EICS  LOSS  COM  0  NO. DA  NR.0  PERIOD  RAIN  EICS  LOSS  COMP  0 


SUN  14.04  11.10  3.70  34004. 

(  377.11  ZOt.K  04.11  1044.44) 


a  a  a  aa  a  a  a  a  a  mmmmaammm a  a  a  a  a  a  a  a mam  aa  a  aa  mamma  a  a  a  a  am  a  a  a  a 

(TfINIIIK  WWWWWWwwW  TTVtVVtVn  iilfll  If  ■?  VVTTTVVTTV 

CONIINE  NTOMCMPNS 
10  CONIINE  IKAL  FUN  0-4  UITH  FUN  AT  32 

I ST 40  icon  IEC0N  ITAPE  JPIT  JPIT  INANE  ISTACE  IAUT0 

32  2  0  I  0  I  1  I  0 


NTONRCAAPM  ROUT  UK 


•  m*  001  PPM  PlAN  At  44  OA 


SUM  OF  2  HTOAOCRAPNS  AT  Z8  PLAN  1  RTIO  1 


8*75. 

8852. 

8*35. 

8*14. 

8772. 

8751. 

8453. 

4171. 

4387. 

1*184. 

12425. 

15432. 

18110. 

14114. 

2*344. 

22*72. 

23448. 

24853. 

2574*. 

24134. 

24111. 

25117. 

25341. 

24713. 

24*74. 

2354*. 

23137. 

22847. 

22474. 

2241* 

22444. 

22741. 

22154. 

22444. 

23*41. 

23*44. 

23*24. 

224*4. 

22782. 

22454. 

PEW 

4-M0U8 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

24134. 

24123. 

294(3. 

24437. 

753344. 

CMS 

74*. 

74*. 

734. 

448. 

21334. 

INCHES 

.(5 

.14 

.54 

1.37 

a 

1.2* 

4.77 

13.41 

34.7* 

AC -FT 

12454. 

51374. 

1444**. 

373584. 

THQUS  CU  M 

1547*. 

43375. 

18*828. 

44*8(4. 

SUM  *  2  HTDROCRAPHS  AT  28  PIAM  1  RTIO  2 


4144. 

4172. 

4183. 

42*4. 

42*8. 

4254. 

4778. 

18324. 

1(873. 

12582. 

18234. 

24255. 

285(4. 

3(247. 

32344. 

35*48. 

37554. 

34184. 

4*382. 

4*438. 

4*357. 

34735. 

314(8. 

37433. 

37*48. 

34447. 

34*4*. 

3548*. 

35844. 

35471. 

342(7. 

3455*. 

344 73. 

3744*. 

37434. 

3841*. 

38828. 

34U1. 

344*2. 

34554. 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

4(438. 

4*5tl. 

4*218. 

38315. 

115558*. 

CMS 

1151. 

1147. 

1134. 

1(85. 

32722. 

inches 

.(7 

.24 

.83 

2.1* 

a 

1.87 

7.41 

21.17 

53.22 

AC-FT 

2N88. 

74755. 

227443. 

573(15. 

TH8HSCUM 

2477*. 

4*374. 

281225. 

7(48(3. 

SUM  OF  2  HTOROCRAPHS  AT  28  PIAM  1  RTIO  3 


4353. 

4332. 

4357. 

4344. 

4414. 

45(8. 

1(141. 

1(4(4. 

11415. 

13747. 

28*4*. 

28329. 

334*2, 

35435. 

377(1. 

4(731. 

43514. 

45248. 

4445*. 

44455. 

44444. 

44(45. 

452(7. 

4418*. 

432*7. 

42484. 

424*3. 

42244. 

42352. 

42545. 

42*58. 

432*4. 

43792. 

44274. 

44*1*. 

45314. 

45744. 

44123. 

44381. 

44544. 

PEW 

4-NOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

44455. 

44827. 

44444. 

4455J. 

134*444. 

CMS 

1338. 

1324. 

1317. 

1242. 

37444. 

INCHES 

.(8 

.34 

.47 

2.43 

a 

2.14 

8.57 

24.42 

41.74 

AC-FT 

2322*. 

42224. 

245123. 

44481*. 

THOWCUM 

2*441. 

113757. 

327(24. 

82M31. 

SUM  OF  2  HTOROCRAPHS  AT  28  PIAM  1  RTIO  4 


4513. 

4442. 

4531. 

4545. 

442*. 

4741. 

11444. 

11483. 

12358. 

15(13. 

23482. 

32353. 

3*377. 

4*457. 

42871. 

441*2. 

4*241. 

51253. 

52815. 

53242. 

53(43. 

52458. 

51943. 

5(531. 

4443*. 

44(74. 

488I9. 

48*77. 

44*31. 

44317, 

4*711. 

5*1*4. 

5(725. 

51283. 

51(54. 

52341. 

S2tt2. 

53211. 

53444. 

53427. 

PSW  4 HOUR  24-HOUR  72-MOUt  TOTAL  VOLUME 

CFS  S3A27.  S3H7.  53135.  51275.  1527473. 

CMS  1518.  MU.  1545.  1452  .  43254. 

INCHES  .10  .34  1.12  2.77 

M  2.47  4.74  28.34  70.34 

AC -FT  24552.  115341.  3I51A4.  757435. 

TNRWOIR  32751.  124445.  374342.  434282. 


SW  OF  2  MOROCRAPHS  AT 


9831. 

9813. 

9879. 

9985. 

10058. 

28411. 

40298. 

47974. 

50278. 

52989, 

44340. 

45848. 

44971. 

43808. 

42825. 

43301. 

43048. 

44491. 

45144. 

45834, 

28  PLAN  1  RT 10  5 


11247. 

11430. 

12448. 

13843. 

17443. 

54944. 

40771. 

43318. 

45480. 

44295. 

42243. 

42134. 

42211. 

42450. 

42820. 

44448. 

47021. 

47451. 

47758. 

47951. 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOUME 

CFS 

47951. 

47854. 

47340. 

45143. 

1984358. 

CDS 

1924. 

1921. 

1907. 

1845. 

53925. 

INCHES 

.12 

.49 

1.42 

3.45 

M 

3.12 

12.41 

34.00 

87.78 

AC -FT 

33447. 

133404. 

387424. 

944310. 

THOUS  CU  A 

41503. 

144801. 

478129. 

1144789. 

SIM  IF  2  HTDR0C8APHS  AT 


10150. 

10133. 

18228. 

10374. 

10487. 

33840. 

48171. 

57454. 

59943. 

42941. 

7970.. 

79278. 

78374. 

77084. 

75992. 

74710. 

77348. 

78102. 

78885. 

79483. 

28  PLAN  1  8TI0  4 


10774. 

12257. 

13819. 

154101. 

19894. 

47409. 

72185. 

75344. 

78178. 

79405. 

75392. 

75293. 

75420. 

75715. 

74152. 

80444 

81114. 

81440. 

82014. 

82255. 

PEAK 

4-HOUR 

24-HOUR 

72-HOW 

CFS 

82255. 

82134. 

81530. 

78889. 

CHS 

2329. 

2324. 

2309. 

2234. 

INCHES 

.15 

.59 

1.72 

m 

3.78 

15.02 

43.40 

AC-FT 

40728. 

141712. 

449421. 

THOUS  CU  N 

50238. 

199449. 

579023. 

TOTAL  VOUME 
2279043. 
44535. 

4.13 

114.95 

1131114. 

1393943. 


NTMOCRAPH  ROUTINC 
110  ROUTE  FUN  AT  28  TO  NODE  33 


moo 

ICMP 

1EC0N  ITAPE  JPLT  JPRT 

INANE 

ISTAGE  1AUT0 

33 

1 

•  •  0  1 

1 

0 

0 

ROUTINC  DATA 

OIOSS 

CLOSS 

AVC 

IKS  ISJME  IOPT  IMP 

LSTR 

0.0 

0.000 

0.00 

0  10  0 

0 

NSTPS 

NSTDL 

LAC  tnstot  I  TSK 

STORA 

1SPRAT 

0 

3 

1  0.080  0.800  0.008 

0. 

0 

STATION  33#  PLAN  li  RTIO  1 

0I7TF10H 

8875. 

8840. 

8854. 

8834. 

8807.  8779.  8825. 

8958. 

9171. 

9581. 

10832. 

13014. 

15454. 

17719. 

19208.  28529.  22854. 

23541. 

24770. 

25583. 

24002. 

24021. 

25754. 

25291. 

24711.  241 M.  23585. 

23175. 

22887. 

22713. 

22440. 

22409. 

22749. 

22854. 

22954.  23024.  23043. 

22999. 

22905. 

22024. 

PEAR  4-HOW  24-NOW  72-HOW  TOTAL  VOL  UK 

CFS  24021.  24012.  25004.  24585. 

739529. 

cm 

737. 

737.  731.  494. 

20941. 

tines 

M  .19  .53 

1.34 

AC-R  T 
THOU  CU  I 


12898.  311(1.  14(291.  344719. 

13911.  43131.  18(444.  432328. 


STATION 

33. 

PUN  1.  1 

IT10  2 

9194. 

9187. 

91(3. 

91(4. 

OUTRLOH 

9194.  9221. 

9411. 

9787. 

1(324. 

1124*. 

13(97. 

1(358. 

234*5. 

27473. 

3(372. 

32548. 

34989. 

3727*. 

39(42. 

48*70. 

4*459. 

4(244. 

39U7. 

38859. 

37978. 

37149. 

3*535. 

34144. 

35952. 

35912. 

34114. 

34242. 

34574. 

3499*. 

37453. 

37932. 

38392. 

3*799. 

3913(. 

39322. 

PEA*  4-HOUR  24-HOUR  72-HOUR  TOTAL.  VOLUHE 

41439  .  4(331.  4M32.  38241.  1123333. 

114*.  1143.  1134.  1(83  .  31844. 

.(7  .29  .33  2.(4 

1.84  7.37  21.13  31.82 

2M9.  794(2.  227344  .  358(14. 

24481.  97948.  28(471.  4883(3. 


STATIOH  33.  PUR  I.  RT10  3 
OUTRUN 

9353.  9344.  9348.  9343.  9398.  9441.  97(4.  1(2(1.  1(9(3.  121(4. 

15424.  2(994.  27334.  32414.  33339.  37954.  4(449.  43181.  45154.  443(1. 

4*748.  4*573.  4599*.  *3131.  44223.  43385.  42793.  424*3.  42351.  42398. 

423(9.  42191.  43293.  4374*.  44279.  448(2.  45298.  4573*.  448N.  4*295. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

4*748.  4*47(.  4*3(4.  44495.  13(3*31. 

1324.  1322.  1311.  124(.  3*915. 

.(8  .34  .97  2.34 

2.15  8.53  24.59  *8.(3 

23142.  91842.  2*4744.  44*429. 

28344.  113213.  32*383.  797358. 


STATION  33.  ALAI  It  RT10  4 
OUTRUN 

9513.  95*4.  9512.  9539.  9585.  9441.  9998.  1(414.  11482.  12953. 

1*953.  23418.  314(4  .  37142.  41548.  43178.  4*117.  489(1.  51 1 12  .  32437. 

33(4*.  52921.  52372.  31528.  58385.  49743.  49195.  48944.  48929.  49*75. 

49353.  89719.  38M.  5(73*.  51292  .  51847.  523*7.  32818.  5317*.  53381. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLU* 

53381.  53279.  52744.  5*092.  14835(2. 

1512.  15(9.  1494.  1441.  42M8. 

.1*  .38  1.11  2.49 

2.43  9.72  28.12  48.32 

2*419.  1(4*1*.  3(2829.  735*21. 

32988.  129(42.  373533.  987375. 


STATION  33.  PUN  I.  RT10  5 
OUTRUN 

9831.  9025.  9041.  9092.  9974.  1(1(3.  1(503.  1144*.  12*44. 

19995.  200(7.  3(9(4.  4*183.  3(413.  53411.  349(8.  41349.  4310*. 

*4889.  44140.  48714.  *4(7*.  *3040.  42943.  424(7.  *22(3.  *2245. 

* ,nf  1  *  ino  *****  <90'*  **••*  » (M»  ■«(((  PIMM  *«••• 


14*48. 

49020. 

*2494. 


CRS 

cm 

1NCNES 

MR 

AC-RT 

TNOIRCUR 


CRS 

CMS 

macs 

MM 

AC-RT 

THOUSCUN 


CRS 
CHS 
INCHES 
M 
AC-RT 
THRUS  CUN 


innr. 


“WW" 


PERN 

4-MOUI 

24-HOUR 

72-HOUR 

TOTM.  VOLUME 

CFS 

47454. 

47533. 

44192. 

44474. 

1844384. 

CM 

1914. 

1912. 

1894. 

1831. 

52284. 

INCHES 

.12 

.49 

1.41 

3.35 

m 

3.11 

12.32 

35.74 

85.83 

*-ft 

33487. 

132479. 

384838. 

915543. 

TMUSCUR 

41184. 

143457. 

474491. 

1129331. 

STATIOM  33,  niM  l,  RTIO  i 
OUTFLOW 


18158. 

18144. 

18178. 

18244. 

18344. 

18544. 

11173. 

12283. 

13829. 

14374 

23855. 

33975. 

44495. 

55189. 

48113. 

43498. 

47578. 

71713. 

75234. 

77443, 

79897. 

79444. 

79t28. 

78244. 

77151. 

74154. 

75559. 

75348. 

75474. 

75742, 

74192. 

74743. 

77193. 

Till!. 

7M98. 

79471. 

88414. 

81844. 

81598. 

11191 

PERN 

4-HOUR 

CFS 

81891. 

81748. 

CDS 

2319. 

2315. 

INCHES 

.15 

IK 

3.74 

AC-FT 

48532. 

nous  cun 

RKM/ 
^11  III 

24-HOUR  72-HOUR  TOTAL  VOLUME 

Off 43.  7832V.  2217121 . 

2293.  2218.  42499. 

.59  1.71  4.H 

14.91  43.29  181.44 

141587.  444888.  1894448. 

191881.  574912.  1349972. 


I 


RUM  H08  Ml  STOMS  (Ell  OF  PERIM)  SUMMIT  FOR  WLUPli  PLAN-MT10  ECONOMIC  COMUTATIONS 
F10M8  II  CUIIC  FEET  PER  OCW  ICUIIC  HETERS  PER  SEC8M) 

MU  11  SBUME  RUES  1SKME  lILORETUt) 


RATIOS  RFPL1E8  TO  FLOWS 

•PORTION  STATION  m  PLAN  MTU  l  MTU  2  MTU  3  MTU  4  MTU  5  MTU  4 


.28 

.48 

.58 

M 

.88 

1.81 

NTNSCMPN  87 

1 

1M.M 

1  71. 

157. 

194. 

235. 

314. 

392. 

< 

299.881 

(  2.22)1 

4.44)1 

5.551 1 

4.44)1 

I.NM 

11.1811 

HUTU  TO 

2 

1M.M 

1  78. 

154. 

195. 

234. 

311. 

319. 

( 

299.881 

I  2.2811 

4.41)1 

5.51 >( 

4.41) ( 

I.S2K 

11.8211 

HTWKMPH  IT 

2 

147.18 

1  5714. 

11432. 

14291. 

17149. 

22145. 

28581. 

( 

3M.731 

1  141.8411 

323.731 ( 

484.4411 

415.991 ( 

447.44)1 

M9.a>i 

2  COMICS 

2 

247.M 

1  5793. 

lists. 

14481. 

17378. 

231 71. 

28943. 

( 

419.73) 

(  144.88)1 

ia.fi)  i 

411.871 ( 

492.811  ( 

454.11)1 

828.1311 

MUTES  TO 

4 

247.M 

1  3451. 

7181. 

9127. 

18952. 

14482. 

11253. 

1 

419.71) 

(  183.37)1 

214.751 ( 

251.4311 

311. 12)  ( 

413.58)1 

514.871 ( 

HIMKMPH  IT 

4 

lll.« 

1  2735. 

5449. 

4137. 

8284. 

18939. 

13474. 

{ 

385.421 

(  77.44)1 

154.M11 

193.41) ( 

232.a)( 

389.75)1 

387.1911 

t  C8M1NES 

4 

141.18 

t  4222. 

12444. 

15555. 

11444. 

24MI. 

31111. 

( 

945.SI 

(  174.19)1 

ME  .1111 

448.47)1 

sa.57>< 

784.75)1 

fil.9411 

NIMOCMM  AT 

3 

31.00 

1  3334. 

7114. 

0010. 

10478. 

14237. 

17747. 

1 

1B.04) 

(  100.741 ( 

201.30)1 

231.4711 

302.37)1 

403.14)1 

303.43)1 

MUTCH  TO 

0 

31.00 

l  1474. 

3440. 

4434. 

3421. 

7043. 

4044. 

132.00) 

I  33.04)1 

111.70)1 

134.73)1 

147.47)1 

223.34)1 

274.UK 

2  COMICS 

4 

414.00 

1  4337. 

13113. 

14343. 

14472. 

24224. 

32707. 

1077.44) 

1  103.4011 

371.34)1 

444.21)1 

337.03)1 

742.73)1 

420.4111 

HT MOtMHI  OT 

4 

104.00 

1  14200. 

20414. 

33520. 

42424. 

34832. 

71040. 

474.34) 

1  402.32)1 

004.43)1 

1003.0111 

1204.47) 1 

1404.30)1 

2011.4211 

MUTCH  TO 
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